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From: Angela Nugent
To: Jenny Hopkinson
Subject: Re: Sept. 25 Chartered SAB Call
Date: 09/24/2012 03:21 PM


Hello Jenny,


The call-in number will be:


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Best 
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Jenny Hopkinson ---09/24/2012 02:50:01 PM---Hi Angela- Can you send me the call-in info for tomorrow's Chartered SAB meeting?


From:    Jenny Hopkinson <jhopkinson@iwpnews.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/24/2012 02:50 PM
Subject:    Sept. 25 Chartered SAB Call


Hi Angela-


Can you send me the call-in info for tomorrow's Chartered SAB meeting?


Thanks.
-- 
Jenny Hopkinson


Associate Editor
Inside EPA
703 416 8536
jenny.hopkinson@iwpnews.com



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:jhopkinson@iwpnews.com






From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu; tdaniel@u.arizona.edu;


daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; taylor.eighmy@ttu.edu; faustman@u.washington.edu; john.giesy@usask.ca; jeffrey.griffiths@tufts.edu;
jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu; nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com;
jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu; dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu;
rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu; gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu;
jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu; daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; autumn1@berkeley.edu; laurice_bocao@merck.com;
seb03@health.state.ny.us; lcurry@vetmed.ufl.edu; Lisa.doser@skio.usg.edu; rdranbau@jhsph.edu; sueygiesy@aol.com; Jennifer Mashburn; moncayo@usc.edu; Robyn Medeiros; momorr@uwyo.edu;
kpeter5@sph.emory.edu; brenda-schropp@uiowa.edu; brenda-schropp@uiowa.edu; maria.stanzione@mail.utexas.edu; wendoli.flores@ttu.edu; MANDYJ@uwyo.edu; Diana-M Wong


Subject: Additional public comment and updated STAA member compilation for 9/25/12 SAB quality review telecn
Date: 09/25/2012 10:37 AM
Attachments: ACC Comments LAA for SAB 24 Sept 2012.pdf


STAA Compilation-09.25.12.pdf


Note to Members of the Chartered SAB and SAB Liaisons


Please find attached:


- Additional public comments received. from Public Comments from David Fischer on behalf of the American Chemistry Council  


- Updated compilation of member comments on the STAA Report 


Looking forward to talking with you later today,


Angela


+++++++++++++++++++++++++++++


Quality Review Teleconference on September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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        September 24, 2012 



Dr. Angela Nugent  



Designated Federal Officer 



SAB Staff Office 



Mail Code: 1400R 



U.S.EPA Headquarters 



Ariel Rios Building 



1200 Pennsylvania Avenue, N.W. 



Washington, D.C. 20460 



 



RE: EPA’s SAB Libby Amphibole Asbestos Review Panel’s August 30, 2012, Draft Report of 



the LAA IRIS assessment. 



 



Dear Dr. Nugent: 



 



The American Chemistry Council (ACC) appreciates the opportunity to comment on EPA’s SAB 



Libby Amphibole Asbestos (LAA) Review Panel’s (SAB Panel or Panel) August 30, 2012, Draft 



Report of the LAA Integrated Risk Information System (IRIS) assessment.  ACC
1
 and its 



members make substantial, ongoing investments in research to support product development, 



health, safety and environmental protection, and to abide by product stewardship and regulatory 



policies.  We have a significant interest in an IRIS process that is not only efficient and effective, 



but that objectively considers all relevant scientific data in each of its assessments.  This letter 



addresses two very specific concerns that we hope the chartered SAB will consider. 



The SAB Should Recommend that EPA Subject a Revised LAA IRIS Assessment to Further Public 



Comment and SAB Review Prior to Finalization 



We appreciate the comprehensive comments of the SAB Panel. To address many charge 



questions, the Panel undertook a detailed review of the draft IRIS assessment and provided 



numerous constructive recommendations and suggestions.  The Panel’s report accurately states 



                                                           
1
 The American Chemistry Council (ACC) represents the leading companies engaged in the business of 



chemistry. ACC members apply the science of chemistry to make innovative products and services that 



make people's lives better, healthier and safer. ACC is committed to improved environmental, health and 



safety performance through Responsible Care®, common sense advocacy designed to address major 



public policy issues, and health and environmental research and product testing. The business of 



chemistry is a $720 billion enterprise and a key element of the nation's economy. It is one of the nation’s 



largest exporters, accounting for ten cents out of every dollar in U.S. exports. Chemistry companies are 



among the largest investors in research and development. Safety and security have always been primary 



concerns of ACC members, and they have intensified their efforts, working closely with government 



agencies to improve security and to defend against threats to the nation’s critical infrastructure. 
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that “there are many areas that need more consideration.”
2
 For example, in regards to the 



reference concentration (RfC), the Panel recommends consideration of other exposure metrics, 



consideration of other models, including a more thoughtful approach to model selection, as well 



as a sensitivity analysis of additional exposure metrics.  Similarly, for the cancer endpoint, the 



Panel suggests further justification and more support for the use of the statistical exposure-



response analysis, including further evaluation of time dependence and model uncertainty, as 



well as more consideration of the literature on other amphiboles as EPA makes its model 



selection for dose-response assessment.
3
   



To address the Panel’s recommendations, EPA’s IRIS office should explore and include a 



discussion of alternative modeling approaches that could have a significant impact on the final 



RfC and Inhalation Unit Risk value (IUR).  In fact, until the analyses are conducted, and 



available for review, it is impossible to know what impact they will have.  While it is unfortunate 



EPA has not extensively included consideration of such alternatives and robust analysis in the 



current draft LAA IRIS assessment, such analyses will greatly improve the scientific support for 



and utility of a final LAA IRIS assessment.   



Therefore, after conducting these new analyses, EPA should solicit public comment and subject 



the revised draft LAA IRIS assessment to further peer review. This is analogous to a scientific 



manuscript that has been accepted, subject to revision, where the peer reviewers’ decision for 



acceptance is predicated upon expanded or additional data analyses necessary to inform the final 



conclusions.  Following the author’s revisions, the revised manuscript is sent back to the original 



peer reviewers for their evaluation to ensure that the requested expanded or additional analyses 



have been made and the required major revisions have been fully and adequately incorporated.   



Dr. Kenneth Olden, the newly appointed Director of EPA’s National Center of Environmental 



Assessment (NCEA), recently addressed the National Academy of Sciences (NAS) committee 



tasked with reviewing the IRIS program, and emphasized that openness and transparency will be 



a hallmark of his tenure at NCEA.
4
  Simply put, there is far too much additional analysis that 



must be incorporated and considered before EPA can finalize the LAA assessment.  The public 



should have the opportunity to review and comment on these new analyses, and their 



implications, before the assessment is made final. 



It is critically important that in its report to the EPA Administrator, the SAB Panel recommend 



that EPA move expeditiously to revise the draft LAA IRIS assessment, seek public comment, 



and then re-submit the revised draft to the SAB Panel for further review.  In addition, the public 



                                                           
2
 See the SAB Aug 30, 2012 draft report at page 1 which states: “However, there are many areas that need 



more consideration, and we provide recommendations to further enhance the clarity and strengthen the 



scientific basis of the analyses.” 
3
 See the SAB Aug 30, 2012 draft report for specific and more detailed recommendations. 



4
 On September 17, 2012, Dr. Ken Olden addressed the NAS panel reviewing the IRIS process. He spoke 



of a “new day” at NCEA and the hallmark would be “openness and transparency.” 
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should be given an opportunity to provide input on additional charge questions the expert 



reviewers should address.  



All Panelist Opinions Must Be Presented 



The draft SAB report cursorily mentions that one panel member, Dr. Ferson, did not concur with 



the draft SAB report. However, nothing further is presented regarding his opinions or why he did 



not concur. A formal statement of Dr. Ferson’s concerns and scientific judgments should be 



presented as part of the final SAB report.  Additionally, as EPA works to revise the assessment, 



the opinions of all panelists, including those that did not concur, should be considered and 



addressed. 



Thank you for considering our comments.  Please do not hesitate to contact me if you have any 



questions regarding this submission.  I can be reached by phone at (202) 249-6717 or by e-mail 



at David_Fischer@americanchemistry.com.  



Sincerely, 



David Fischer 
 



David B. Fischer, M.P.H., J.D 



Senior Director 
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Preliminary Comments from Members of the Chartered SAB on the SAB 
Draft Report SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 



Scientific and Technological Achievement Awards 
List of comments received 



Comments from lead reviewers ................................................................................................... 2 
Comments from Dr. Costel Denson ......................................................................................... 2 
Comments from Dr. Taylor Eighmy ....................................................................................... 3 



Comments from other SAB Members......................................................................................... 5 
Comments from Dr. George Alexeefff .................................................................................... 5 
Comments from Dr. Joseph Arvai .......................................................................................... 6 
Comments from Dr. Nancy Kim.............................................................................................. 7 
Comments from Dr. Cecil Lue-Hing ....................................................................................... 8 
Comments from Dr. H. Keith Moo-Young ............................................................................. 9 
Comments from Dr. Peter Thorne ........................................................................................ 10 
Comments from Dr. John Vena ............................................................................................. 11 
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Comments from lead reviewers 
 
Comments from Dr. Costel Denson 
 
General Comments. This report is superbly written.  It is sharply focused and robust, and 
contains a set of recommendations that are easily understood and implemented.  In addition to 
containing a set of award recommendations, the report contains a set of administrative 
recommendations, and these should serve to further elevate the overall quality of the individual 
awards. 
 
1. Were the original charge questions adequately addressed?  
 
The original charge was adequately addressed. 



 
2. Are there any technical errors or omissions in the report or issues that are inadequately dealt 
with? 
There were no technical errors or omissions in the report, and no issue was inadequately dealt 
with. 
 
3. Is the report clear and logical? 
Yes. The report is clearly and logically written. 
 
4. Are the conclusions drawn or recommendations provided supported by the body of the report? 
The conclusions and recommendations are well supported by the body of the report. 
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Comments from Dr. Taylor Eighmy 
 
The draft letter to the administrator and report is a summary of the important deliberative 
process by the STAA Committee to recognize peer reviewed journal articles and book 
chapters by agency scientists and engineers. The process is one very important way for 
ORD to recognize excellence in scholarship, particularly in how the agency’s research 
community contributes to the overall R&D mission of the U.S. EPA. 
 
Overall Comments: 
 
1. General Thoughts:  
 
This is a very succinct draft letter to the administrator and draft report of the review 
process and outcomes for awarding the 2012 STAA awards. The committee chair, full 
committee and the DFO are to be applauded for their excellent work and efforts, 
particularly in bringing forward a draft report of high quality so soon after the completion 
of the review and deliberation process. 
 
The report is very clear, very well written, and continues the important process of working 
closely with ORD to recommend helpful improvements to the process so that agency 
scientists can be fully recognized for their scholarly achievements and contributions to 
discovery. 
 
I found this year’s recommendations to ORD for process improvement to be very good— 
they look spot on and they really reflect a healthy maturation of the collaborative process 
between the STAA Committee and ORD.  
 
It is also very encouraging to see how responsive ORD was to last year’s recommendations 
and the agency is to be commended for their work with the STAA Committee. 
 
2. Mapping the Report to the Summary and to the Letter to the Administrator: 
 
I found that mapping was very evident between the letter and the committee report. The 
letter is appropriately brief, concise and clear. Though the recommendations for process 
improvement are not described in the letter, the letter more appropriately notes that they 
are to be found in the body of the report. 
 
4. Report Organization:  
 
The report is brief, well organized, and clear to follow. 
 
Response to the Four Specific Questions: 
 
1. Were the original charge questions to the Panel adequately addressed? 
 
This really is not applicable given the nature of the STAA review. Based on prior year’s 
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efforts, this letter and report are very responsive to the input that ORD needs as they work 
through the annual award process. 
 
2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with? 
 
None. 
 
3. Is the report clear and logical? 
 
Yes, very much so. 
 
4. Are the conclusions drawn or recommendations provided supported by the body 
of the report? 
 
Yes, very much so. 
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Comments from other SAB Members 
 
Comments from Dr. George Alexeefff 
 
At the request of ORD, the Science Advisory Board annually makes recommendations to the 
Administrator concerning nominations for the Agency’s Scientific and Technological 
Achievement Awards. These awards are established to recognize EPA employees who have 
made outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-reviewed 
journals.  
 



1. Were the original charge questions adequately addressed?  
My understanding is that the charge question is basically to "to review EPA’s nominated 
scientific papers and to make recommendations for awards."   The draft report meets this charge.   
 



2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with in the Panel’s report?  



I did not identify any errors or omissions. 
 



3. Is the Panel’s draft report clear and logical?  
Yes, the draft report is clear and logical. 
 



4.  Are the conclusions drawn or recommendations provided supported by the body of 
the Committee’s report? 



There is insufficient information to determine if the conclusions drawn are supported by the body 
of the report.  However, the process undertaken by the committee is provided.  
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Comments from Dr. Joseph Arvai 
 
 
General comments: 
 
This is a fantastic program and I am highly supportive of it. 
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes.  



 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft 



report? 
 
No. 



 
3) Is the draft report clear and logical? 
 
Yes. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 
 
Yes. 
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Comments from Dr. Nancy Kim 
 
 
The report was well done and the recommendations for improving the process looked good. 
 
1) Were the charge questions to the committee adequately addressed? 



Yes 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 



No. 
3) Is the draft report clear and logical? 



Yes. 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 



Yes. 
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Comments from Dr. Cecil Lue-Hing 
 



General comments 
 
The Panel did a good job of reviewing the suite of candidate scientific papers nominated by 
EPA, and has made  recommendations for the Awards. 



 
Specific Comments 



 
Letter to the Administrator 
The letter to the Administrator is straightforward, it states the purpose of the review, and presents 
a summary of the Panel’s recommendations for the awards.  The Panel expresses its satisfaction 
with the high quality of the work products nominated, and the Agency’s efforts to publically 
recognize the scientific endeavors of its professional workforce. 
 
The Body of the Report 
The report is very compact, and because of the nature of the review, the results are presented in a 
simple tabular format. 
 
The Administrative Recommendations 
The recommendations are appropriate, and are designed to improve the Awards Program. 
 



Quality Review Questions 
 
1 – Were the original charge questions to the Committee adequately addressed? 
      
Yes. 
 
2 – Are there any technical errors or omissions in the report or 
      issues that are inadequately dealt with in the Panel’s report? 
  
None that I detected. 
 
3 – Is the Panel’s draft report clear and logical? and 
 
Yes. 
 
4 – Are the conclusions drawn or recommendations provided supported by 
      the body of the Committee’s report 
 
Yes. 
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Comments from Dr. H. Keith Moo-Young 
 
1. Were the original charge questions to SAB Standing or Ad Hoc Committees adequately 



addressed?  



Yes. 



2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt 
with in the Committee’s report?  



No errors or omissions were found. 



3. Is the Committee’s report clear and logical?  



The report is clear and logical. 



4. Are the conclusions drawn or recommendations provided supported by the body of the 
Committee’s report?  



Yes.  However, the letter to the administrator should include a summary of the recommendations 
that were referenced in the report.   
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Comments from Dr. Peter Thorne 
 



1. Were the charge questions adequately addressed? 



There are no review questions for this review. The report adequately addresses the task of 
recommending EPA employees for the Scientific and Technological Achievement Awards 
(STAA). 



 



2. Are there any technical errors or omissions or issues that are not adequately dealt with 
in the draft report? 



None that I saw. The report is clearly written and has an upbeat feel. 



 



3. Is the draft report clear and logical? 



The draft report is clear and flows logically. The letter to the administrator strikes the correct 
tone. 



 



4. Are the conclusions drawn or recommendations provided supported by the body of the 
draft report? 



Yes. The recommendations for next year are good. 
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Comments from Dr. John Vena 
 
The report looks fine. No comments. 
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From: David Dzombak
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Dzombak comments for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos
Date: 09/20/2012 06:05 PM
Attachments: Dzombak comments - draft report on Libby amphibole asbestos (9-20-12).docx


Hi Angela:
 
Attached are my comments on the Libby Amphibole Asbestos draft report.
 
Dave
 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
David A. Dzombak
Walter J. Blenko, Sr. University Professor of Environmental Engineering
Carnegie Mellon University
Dept of Civil and Environmental Engineering
Pittsburgh, PA   15213-3890
Phone:  412-268-2946; Fax:  412-268-7813; Email:  dzombak@cmu.edu
http://www.ce.cmu.edu/people/faculty/dzombak.html
 
 
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Friday, August 31, 2012 2:13 PM
To: undisclosed-recipients:
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
 


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)] information related
to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf memorandum contains hot links to key information for
the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole
Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++
August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)
and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please
use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
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Comments of David Dzombak on draft SAB report on “Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)”





September 20, 2012





[bookmark: _GoBack]The draft report has provided numerous detailed comments that will strengthen the Draft Assessment.  The report is well organized and well-written, but it is hard to follow the charge questions and how they are addressed.  This can be remedied with relatively minor modification of the report. 





1. Were the charge questions adequately addressed?





Yes, the charge questions are addressed adequately.  The response to the charge questions is systematic in the body of the report (though the numbering of the charge questions is confusing), but in the Letter to the Administrator and in the Executive Summary, the charge questions are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The outline for the Executive Summary follows the outline of the report, but it does not mention the charge questions and it is not clear from reading the Executive Summary how the charge questions are being addressed., i.e., it should follow the responses to the charge questions, in order, as in the report.





2. Are there any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report?





I did not identify any technical errors or omissions in the draft report.  





3. Is the draft report clear and logical?





The draft report is well written and well organized.  It responds to the charge questions adequately and comprehensively. 





As noted above, the response to the charge questions is systematic in the body of the report, but in the Letter to the Administrator and in the Executive Summary, the charge questions are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The outline for the Executive Summary follows the outline of the report, but it does not mention the charge questions and it is not clear from reading the Executive Summary how the charge questions are being addressed., i.e., it should follow the responses to the charge questions, in order, as in the report.





A short-version of each charge question should be given in the ES preceding the summary of the response to the question.  In the Letter to the Administrator, the charge to the panel should at least be given in summary form, and in the paragraphs summarizing the major points there should be some degree of mapping of the major points to components of the charge.  





The absence of sequential numbering of the charge questions and the repetition of charge question numbers is confusing and is a problem.  Perhaps the numbering cannot be modified as that is the way the charge questions were presented to the committee, but I recommend renumbering the charge questions so that each charge question has a unique identifying number.








4. Are the conclusions drawn or recommendations provided supported by the body of the draft report?





The conclusions and recommendations are adequately supported in the body of the report.  However, as noted above, the conclusions and recommendations developed in systematic response to the charge questions in the body of the report need to be mapped to the charge questions in the Letter to the Administrator and in the Executive Summary.  In the Executive Summary, this mapping needs to be systematic as in the report.  The Letter need not have the same structured format, but the relationship of the conclusions and recommendations presented to the charge questions needs to be discussed.


















acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Daston, George
To: Angela Nugent/DC/USEPA/US@EPA
Subject: comments on Libby asbestos report
Date: 09/20/2012 11:03 AM
Attachments: libbyqualityreview912.doc
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Quality Review for the Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos


George Daston



September 20, 2012


We were asked to address four specific questions as part of the quality review.



1. whether the original charge questions to SAB Standing or Ad Hoc



      Committees were adequately addressed;



   2. whether there are any technical errors or omissions in the report



      or issues that are inadequately dealt with in the Committee’s



      report;



   3. whether the Committee’s report is clear and logical; and



   4. whether the conclusions drawn or recommendations provided are



      supported by the body of the Committee’s report.



Question 1: I believe that all the charge questions were adequately addressed.  


Question 2:  The committee indicates that EPA may have gone against its guidance on benchmark dose analysis in setting a reference concentration for non-cancer health effects.  Specifically, the committee questions the derivation of a 10% response level while guidance suggests that a 1% level may be appropriate for epidemiology data (p. 27, lines 8-14, and in the Executive Summary and cover letter).  It should be noted that an overriding principle of benchmark dose analysis is to derive a benchmark dose (or concentration) that is within the range of the observed data, although it is usually possible to extrapolate a little beyond this range.  The notion in the Agency’s guidance that a 1% level may be more appropriate for epidemiology data is based on the assumption that most responses in human populations would be more in the 1% or less range.  From the data in EPA’s draft assessment, it appears that local pleural thickening was diagnosed at a higher rate than 10% and so that level may be appropriate for benchmark dose analysis and the selection of that risk level would be consistent with the overall guidance of selecting a dose within the observable range.


There are a number of places in the report that call for more animal studies including


· studies to determine how much winchite and richterite contribute to toxicity (p. 19, lines 13-21)



· an inhalation study with LAA to compare its potency with that of tremolite (p. 20, lines 2-5)



· inhalation studies to provide mechanistic and dose-response relationships (p. 42, lies 28-29 and the cover letter)



I am not convinced that any of these recommendations would affect the risk assessment in an important way.  Winchite, richterite and tremolite are all present in LAA; whether the adverse effects are attributable to one, two or all three of the forms is immaterial when the forms are all present together in LAA, and it is LAA that people have been exposed to.  Risk management decisions will be made on what to do about LAA exposure, not on exposure to each of the three forms.  Regarding animal studies to further demonstrate dose-response relationships, this also seems less than essential, because the risk assessment is already based on human exposure-response information.  While data from an animal study would provide more precision in dose-response, this would be balanced by the greater uncertainty in extrapolating the results to humans.  As for mechanistic studies, these would only be helpful in refining the risk assessment if they were to provide enough information to suggest a significantly different model for low-dose extrapolation of risk.  No information is presented in the review as to the nature of the mechanistic studies and how they would change the outcome of the assessment.  


My suggestion is to delete these recommendations from the report unless they can be much better justified.



Question 3: I found the report to be clearly and logically presented.  


Question 4: I found the conclusions of the report to be well documented and supported, with the exception of the two recommendations I note in my response to question 2.







From: Angela Nugent
To: Walls, Michael
Subject: Re: September 25 Teleconference on SAB draft review report on Libby Amphibole Asbestos:  Request for ACC Oral Statement
Date: 09/18/2012 11:48 AM


Dr. Mr. Walls,


I have listed Dr. Beck as a speaker to provide oral comments (three minutes in length) at the September 25, 2012, quality review teleconference of
the chartered SAB.  Please ask her to be prepared to address any clarifying or follow-up questions the members of the chartered SAB may have
about her oral comments,


Please ask her to send me an email on September 25th confirming that she has accessed the teleconference, once she is on the line and to use a
hand set (rather than a speakerphone) to ensure the best audibility for participants on the call.


The call-in number for  will be:


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Walls, Michael" ---09/18/2012 11:33:07 AM---Dear Dr. Nugent:  I am writing to request that the American Chemistry Council be provided an
opportu


From:    "Walls, Michael" <Michael_Walls@americanchemistry.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/18/2012 11:33 AM
Subject:    September 25 Teleconference on SAB draft review report on Libby Amphibole Asbestos:  Request for ACC Oral Statement


Dear Dr. Nugent:  I am writing to request that the American Chemistry Council be provided an opportunity to make an oral statement during the
September 25, 2012 teleconference of the EPA Science Advisory Board, related to the Board’s draft review report on Libby Amphibole Asbestos. 
Dr. Nancy Beck, ACC’s Senior Director, will provide the statement.


 
Thank you for your kind attention to this matter.


 


 
Michael P. Walls
Vice President
Regulatory & Technical Affairs
American Chemistry Council
700 2nd Street, NE
Washington, DC  20002
202 249 6400
Mike_walls@americanchemistry.com


 


+++++++++++++++++++++++++++++ This message may contain confidential information and is intended only for the individual named. If you are
not the named addressee do not disseminate, distribute or copy this email. Please notify the sender immediately by email if you have received this
email by mistake and delete this email from your system. E-mail transmission cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not accept liability for any errors or
omissions in the contents of this message which arise as a result of email transmission. American Chemistry Council, 700 – 2nd Street NE,
Washington, DC 20002, www.americanchemistry.com 
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From: Angela Nugent
To: Alan Lewis Gerstenecker
Subject: re: The SAB teleconference.
Date: 09/25/2012 03:18 PM


The call-in number is:


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials are posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Alan Lewis Gerstenecker ---09/25/2012 03:13:25 PM---Ms. Nugent,     Alan Gerstenecker here, editor of The Western News in Libby. .... We spoke
last week


From:    Alan Lewis Gerstenecker <AGerstenecker@TheWesternNews.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 03:13 PM
Subject:    re: The SAB teleconference.


Ms. Nugent,


    Alan Gerstenecker here, editor of The Western News in Libby. .... We spoke last week. Sorry for the delay, but is
there still time for me to be included in the teleconference today? Please respond with the link data.
    Thanks.


alg


Alan Lewis Gerstenecker, Editor
The Western News
311 California Ave.
Libby, Montana, 59923
W: 406 293-4124
C: 618 593-3932
F: 406 293-7187
agerstenecker@thewesternnews.com<mailto:agerstenecker@thewesternnews.com>
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From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu; tdaniel@u.arizona.edu;


daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; teighmy@utk.edu; faustman@u.washington.edu; john.giesy@usask.ca; jeffrey.griffiths@tufts.edu;
jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu; nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com;
jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu; dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu;
rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu; gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu;
jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu; Diana-M Wong; Vanessa Vu


Subject: Another additional public comment regarding the 9/25/2012  Quality Review of the Libby Amphibole Asbestos draft report
Date: 11/08/2012 03:21 PM
Attachments: Mohr - 11.07.12.pdf


Note to Members of the Chartered SAB


Please find attached comments received yesterday from Dr. Lawrence Mohr. related to the September 25, 2012 chartered SAB teleconference on the
Libby Amphibole Asbestos IRIS Assessment,.


He asked that they be provided to you and to members of the SAB Asbestos Review Panel. 


They are posted on the web page for the September 25, 2012 quality review.
http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Via Email  
Dr. Angela Nugent 
Designated Federal Officer 
EPA Science Advisory Board (1400R) 
1200 Pennsylvania Avenue, N.W. 
Mail Code: 1400R 
Washington, DC 20460 
  
Re: Draft Libby Amphibole Asbestos IRIS Assessment 
  
Dear Dr. Nugent: 
  
With respect to the EPA Libby Amphibole Asbestos (LAA) assessment, I understand that the chartered 
SAB requested revision to certain portions of the SAB Panel draft report to better address whether 
localized pleural thickening is an appropriate endpoint.  I further understand that the SAB has asked for a 
more complete discussion of the SAB Panel’s conclusions with respect to the studies that the SAB Panel 
cited on page 18 of its August 30, 2012 DRAFT Quality Review Report.of the EPA DRAFT Assessment 
entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 
  
I have just completed my own critical assessment of those same studies and have concluded that there 
are conflicting results, inconclusive evidence, and considerable scientific uncertainty regarding a causal 
relationship between localized pleural thickening and pulmonary function deficits.  Furthermore, there are 
other excellent studies, which were not considered by the SAB Panel, that show no statistically significant 
or clinically significant correlation association between pleural plaques and decreased pulmonary 
function.  Because the work of the SAB continues on this issue, I am respectfully providing the SAB with 
the attached summary of my critical assessment of the literature cited by the panel, for the purpose of 
aiding the SAB in achieving a balanced and scientifically rigorous final report. 
  
I recommend that the SAB advise the EPA to conduct a formal, systematic and scientifically rigorous 
weight of evidence evaluation to assess the strength of any EPA assertion that pulmonary deficits (or any 
other functional impairments) are due to localized pleural thickening.  The strengths and limitations of the 
full body of relevant scientific and medical literature should be taken into consideration and evaluated by 
scientifically rigorous weight of evidence guidelines  In the absence of a scientifically rigorous weight of 
evidence evaluation which  assesses the full range of literature on this topic, I recommend that the SAB 
avoid implying that localized pleural thickening, per se, typically or universally causes pulmonary function 
impairment, or is on the pathway to impairment.  I further recommend that the SAB withhold final 
publication of its Quality Review Report until after the recommended weight of evidence evaluation has 
been completed. 
  
In its peer review report on the draft IRIS assessment, the National Academy of Sciences stressed the 
importance of EPA conducting a robust weight of evidence (WOE) evaluation as part of the IRIS process.  
In light of the National Academy of Sciences recommendation, and consistent with the information 
contained in my attached report, it would be especially appropriate for the SAB to develop scientifically 
rigorous weight of evidence guidelines and conduct a formal weight of evidence evaluation of the 
association between localized pleural thickening (pleural plaques) and pulmonary function.  I strongly 
recommend that the EPA conduct this weight of evidence evaluation as soon as possible. 
  
I would appreciate your forwarding this recommendation and my attached report to Dr. Agnes Kane, to 
the SAB Panel that considered the referenced assessment, and to the full chartered SAB.  Thank you.  
Please feel free to contact me if you have any questions.  
  











Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P. 
Professor of Medicine, Biostatistics and Epidemiology   
Director, Environmental Biosciences Program 
Attending Physician, Pulmonary Medicine Consult Service 
Medical University of South Carolina 
135 Cannon Street, Suite 405, PO Box 250838 
Charleston, South Carolina 29425 
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EXECUTIVE SUMMARY 
This report is respectfully submitted to the United States Environmental Protection Agency 



(EPA) Scientific Advisory Board (SAB) for the purpose of providing objective clinical and 



scientific background information, as well as professional comments and recommendations, 



pertaining to statements regarding the relationship between asbestos-related localized pleural 



thickening [LPT] (also known as pleural plaques) and lung function which are contained in the 



DRAFT Report of the EPA Scientific Advisory Board Quality Review of the EPA DRAFT Assessment 



entitled Toxicological Review of Libby Amphibole Asbestos (August 2011), dated August 30, 



2011 (DRAFT Quality Review Report). 



 



The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective 



evidence, expert professional commentary, conclusions and recommendations regarding the 



conflicting scientific literature, inconclusive evidence, considerable scientific uncertainty and 



doubtful clinical significance pertaining to the relationship between isolated asbestos-related 



LPT (pleural plaques) and lung function at the present time. 



 



I focused this detailed review on the DRAFT Quality Review Report and the literature it cites on 



page 18 to determine to what extent the cited literature supports proposed conclusions 



regarding the association between isolated asbestos-related LPT (pleural plaques) and lung 



function.  I have determined that the cited literature does not provide strong, unequivocal 



scientific evidence to support the broad conclusions of the DRAFT Quality Review Report.  The 



following conclusions and recommendations are submitted to the EPA Scientific Advisory 



Board: 



 



CONCLUSIONS 



 



1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature 



regarding the relationship between asbestos-related localized pleural thickening and 



lung function.  In this regard, there is considerable uncertainty about the scientific 











 3 



validity of any assertion that “LPT is associated with reduced lung function.”  Further 



rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can 



make this assertion with any acceptable degree of scientific certainty. 



2. There is no weight of evidence study, based upon scientifically rigorous weight of 



evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that 



“LPT is associated with reduced lung function.”  Thus, it is not clear exactly what 



scientific criteria the EPA Scientific Advisory Board used to support this statement. 



3. The body of literature cited in the DRAFT Quality Review Report to support the assertion 



that “LPT is associated with reduced lung function” does not provide a definitive, 



scientifically rigorous basis for making such an assertion.  Indeed, one cited publication 



does not even address the relationship between LPT and lung function and one cited 



publication is a letter to the editor regarding another cited publication without 



consideration of the scientifically robust response from the authors. 



4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the results of a robust, peer-reviewed Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory 



Health Effects of Asbestos in the journal CHEST [4] in which there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with 



the statement “pleural plaques alter lung function to a clinically significant degree.”  



5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site 



that was prepared by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe 



restriction in breathing capacity and does not include LPT (pleural plaques) among the 



strongest risk factors for restrictive changes in pulmonary function in Libby Community 



Environmental Health Project participants.  The ATSDR position appears to be 
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inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated 



with reduced lung function.” 



 



RECOMMENDATIONS 



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening 



is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect 



the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily 



pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should 



make it clear that, although some reports suggest a small, restrictive decrement in lung 



function associated with LPT, there are a number of other excellent reports that show 



no statistically or clinically significant decrement in lung function associated with 



asbestos-related LPT, especially after controlling for parenchymal changes indicative of 



interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that 



there is considerable scientific uncertainty about whether or not any significant 



relationship between asbestos-related LPT and a decrement in lung function typically or 



universally exists at this time. 



2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated 



with reduced lung function” and replace it with a statement that takes into account the 



fact that a large body of scientific literature shows that there is no statistically or 



clinically significant decrement in lung function associated with asbestos-related LPT, 



especially after controlling for parenchymal changes indicative of interstitial fibrosis.  



Once again, the EPA Scientific Advisory Board should make it clear that there is 



considerable scientific uncertainty about whether or not any significant relationship 



between asbestos-related LPT and a decrement in lung function typically or universally 



exists at the present time. 



3. Do not support the assertion that “LPT is associated with reduced lung function” as a 



reason for using localized pleural thickening [LPT] as the critical endpoint for deriving 
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the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby 



Amphibole Asbestos at this time.  In view of numerous conflicting reports in the 



scientific and medical literature, as well as the considerable scientific uncertainty 



regarding whether or not any significant relationship between asbestos-related LPT and 



a decrement in lung function typically or universally exists, there is no clear-cut, 



scientifically rigorous basis for using the statement “LPT is associated with reduced lung 



function” as a reason for using LPT as the critical endpoint for deriving the RfC at the 



present time. 



4. That the EPA Scientific Advisory Board convene an independent, objective panel of 



experts in asbestos-related respiratory health effects to develop scientifically rigorous 



weight of evidence guidelines for investigating any association between asbestos-related 



LPT and lung function. [24, 25, 26] 



5. That the EPA Scientific Advisory Board subsequently convene an independent, objective 



panel of experts in asbestos-related respiratory health effects  to perform a formal 



weight of evidence evaluation of the association between asbestos-related LPT and lung 



function, based upon previously determined, scientifically rigorous weight of evidence 



guidelines, for the purpose of providing a clear-cut, robust, scientifically valid 



assessment of this association. [24, 25, 26] 



6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung 



function” as a reason for using localized pleural thickening [LPT] as the critical endpoint 



for deriving the inhalation reference concentration (RfC) in the IRIS assessment 



pertaining to Libby Amphibole Asbestos after the previously recommended weight of 



evidence evaluation has been completed. 



7. Withhold publication of the final version of the final EPA Scientific Advisory Board 



Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011) until after the previously recommended 



weight of evidence evaluation has been completed.  The final version of this report 



should address the scientific appropriateness of using the statement “LPT is associated 
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with reduced lung function” as a reason for using localized pleural thickening [LPT] as 



the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS 



assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence 



contained in the recommended evaluation. 



8. Consider, address and reference the American College of Chest Physicians Consensus 



Statement on the Respiratory Health Effects of Asbestos [4] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011).  



9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site 



that was published by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011). 
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INTRODUCTION 



This report is respectfully submitted to the United States Environmental Protection Agency 



(EPA) Scientific Advisory Board (SAB).  Because of my knowledge and extensive experience as 



an academic pulmonologist, my expertise in occupational and environmental lung disease and 



my expertise in clinical risk assessment, I was asked by Exponent to prepare and submit this 



report for the purpose of providing objective clinical and scientific background information, as 



well as professional comments and recommendations, pertaining to statements regarding the 



relationship between asbestos-related localized pleural thickening [LPT] (also known as pleural 



plaques) and lung function which are contained in the DRAFT Report of the EPA Scientific 



Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011), dated August 30, 2011 (DRAFT Quality Review 



Report). 



 



The assessments and comments in this report are provided in response to Question 2 on page 



18 of the DRAFT Quality Review Report: 



 



Question 2.  Radiographic evidence of localized pleural thickening in humans was concluded by 



the EPA to be an adverse effect and was selected as the critical effect for the derivation of the 



RfC.  Pleural thickening is associated with restrictive lung function, breathlessness during 



exercise and, for some individuals, chronic chest pain.  Please comment on whether the selection 



of this critical effect and its characterization is scientifically supported and clearly described.  If a 



different health endpoint is recommended as the critical effect for deriving RfC, please identify 



this effect and provide scientific support for this choice. 



 



This report is submitted for the purpose of addressing the language in Question 2 which states 



that “Pleural thickening is associated with restrictive lung function.”  In that regard, this report 



will more specifically focus on the relationship between localized pleural thickening [LPT] and 



lung function, since this is a particularly important area of concern. 
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Localized pleural thickening (LPT) is defined as discrete areas of non-malignant pleural fibrosis 



that almost always arise from the parietal pleura.   On histological examination, LPT is relatively 



acellular, with a “basket-weave” appearance of collagen bundles.   Asbestos fibers may 



occasionally be seen within area of LPT, but asbestos bodies (so called “ferruginous bodies”) are 



usually not present. [1, 2]   The pathogenesis LPT is uncertain, but it is generally thought that 



asbestos fibers reach the parietal pleura via lymphatic channels and cause an inflammatory 



reaction in the parietal pleura tissue.  Calcification is reported in 10%–15% of cases. [2]  



 



It is clear that diffuse pleural thickening related to asbestos exposure is typically associated with 



significant restrictive ventilatory impairment.  However, diffuse pleural thickening is a distinct 



entity that is very different from LPT.  In contrast to diffuse pleural thickening, for LPT there are 



multiple conflicting reports, as well as considerable scientific uncertainty, about whether or not 



there is a significant association between LPT and the development of restrictive lung function 



in asbestos-exposed individuals.   In this regard, there is no clear-cut, definitive scientific 



evidence that isolated LPT, in and of itself, is typically or universally associated with a 



statistically significant, or clinically significant, reduction in lung function. 



 



The DRAFT Quality Review Report states that “LPT is associated with reduced lung function.”  In 



my opinion this statement is an oversimplification and overstatement of currently available 



scientific evidence, and does not accurately reflect full body of scientific evidence pertaining to 



the relationship between LPT and lung function in asbestos-exposed individuals.   While some 



reports do suggest a small statistically significant reduction in lung function among individuals 



with asbestos-related LPT, there are a number of other excellent reports that show no 



statistically or clinically significant decrement in lung function associated with asbestos-related 



LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  This 



is the stated position of the esteemed British Thoracic Society. [3]   In view of these conflicting 



reports and significant scientific limitations of some reports that suggest a relationship between 



LPT and reduced lung function, there is considerable scientific uncertainty about whether or 



not such a relationship typically or universally exists. 
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Furthermore, in my professional experience, at the present time the vast majority of 



pulmonologists do not believe that there is a direct, clinically significant relationship between 



LPT and a reduction in lung function.  This professional viewpoint is supported by published 



reports that show no reduction in lung function associated with LPT, as well as published 



reports that suggest a small reduction in lung function associated with LPT in which the lung 



function parameters remain well within the normal range and are not clinically significant.  The 



lack of clinical significance is reflected in the results of a robust Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory Health 



Effects of Asbestos in the journal CHEST in 2009. [4]   In this report there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with the 



statement “pleural plaques alter lung function to a clinically significant degree.”  That is, among 



prominent experts in the respiratory health effects of asbestos, there is strong disagreement 



with the assertion that there is a clinically significant relationship between pleural plaques and 



reduced lung function.  In this regard, the language in the DRAFT Quality Review Report seems 



to be in direct conflict with the American College of Chest Physicians Consensus Statement on 



the Respiratory Health Effects of Asbestos.  In this regard, I believe it is important for the EPA 



Scientific Advisory Board to carefully consider the strongly held view of a large number of 



experts in the respiratory health effects of asbestos that there is no clinically significant 



association between pleural plaques [LPT] and reduced lung function.  While this view is 



fundamentally important in its own right, as part of the large body of medical literature 



pertaining to the relationship between pleural [LPT] and lung function, it is also important for 



the EPA Scientific Advisory Board to address this matter with an appropriate clinical 



perspective.  While clinical issues are typically beyond the purview of the EPA and its Scientific 



Advisory Board, an official statement that “LPT is associated with reduced lung function” could, 



possibly, have the unintended consequence of being construed by some clinical practitioners as 



a new “federal health care standard” and subject some asbestos-exposed individuals to an 



increased number of diagnostic studies and increased health care costs, even though the 



preponderance of scientific evidence, medical evidence and expert opinion indicates that any 



such relationship is not clinically significant at the present time.   As a strong proponent of 
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evidence-based medicine, it is my opinion that it is very important for the EPA Scientific 



Advisory Board to consider and address the matter of clinical significance in its report. 



 



During my review of the DRAFT Quality Review Report, I could find no indication that The 



Scientific Advisory Board considered the findings of the Public Health Assessment of the Libby 



Asbestos Site that was prepared by the Division of Heath Assessment and Consultation of the 



United States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR states that among asbestos-exposed participants in the Libby 



Community Environmental Health Project, only “1.8% of the participants had moderate to 



severe restriction in breathing capacity.”  The ATSDR also states that “the strongest risk factors 



for restrictive changes in pulmonary function included current cigarette smoking, being a 



former mine worker, chest surgery, having a high body mass index, and age.”  That is, the 



ATSDR does not mention LPT as being among the strongest risk factors for restrictive changes in 



pulmonary function in Libby Community Environmental Health Project participants.  Thus, the 



EPA Scientific Advisory Board statement that “LPT is associated with reduced lung function” 



appears to be inconsistent with the position of the ATSDR, which is another agency of the 



United States federal government.  This requires clarification.  The EPA Scientific Advisory Board 



statement is also inconsistent with the results of an excellent, well-designed, detailed, 



scientifically robust study by Copley, et al, which concludes that there is no independent 



association between pleural plaques [LPT] and a decrement in lung function. [6]   In fact, there 



is no indication that the EPA Scientific Advisory Board even considered this excellent and 



important peer-reviewed publication in its DRAFT Quality Review Report.  This also requires 



clarification, in my opinion. 



 



During my review of the DRAFT Quality Review Report, I could find no indication that a 



scientifically rigorous, weight of evidence approach was used to arrive at the Scientific Advisory 



Board conclusion that “LPT is associated with reduced lung function.”  Nor can I find any 



indication that the EPA, or its Scientific Advisory Board, has ever issued weight of evidence 



guidelines for the rigorous scientific evaluation of the large body of conflicting medical and 
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scientific literature pertaining to this issue.  In the absence of a weight of evidence approach 



that is based upon scientifically rigorous weight of evidence guidelines, it is not at all clear what 



criteria were used to evaluate the relationship between LPT and lung function.  In my opinion, 



this is a significant scientific deficiency in the DRAFT Quality Review Report report and needs 



clarification by the EPA Scientific Advisory Board. 



 



The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective 



evidence, expert professional commentary and recommendations regarding the conflicting 



scientific literature, considerable scientific uncertainty and doubtful clinical significance 



pertaining to the relationship between isolated asbestos-related LPT (pleural plaques) and lung 



function at the present time.  In this regard, I have no personal, professional, or financial 



conflicts of interest in this matter.  My sole intent is to help insure that the full body of currently 



available scientific and medical evidence is carefully considered in addressing this issue, 



consistent with my passionate belief that all public policy related to environmental health 



effects should be based upon sound and rigorous science.  In my opinion the EPA Scientific 



Advisory Board has a responsibility to avoid overstating the relationship between asbestos-



related LPT (pleural plaques) and lung function, and instead should take the current state of 



confusing uncertainty as a “golden opportunity” to bring scientific clarity to the issue through 



an independent, scientifically rigorous weight of evidence assessment.  I strongly recommend 



that it do so prior to issuing a final report on its Quality Review of the EPA Draft Assessment 



entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 



 



 



CRITICAL ASSESSMENT OF THE LITERATURE CITED IN THE SAB REPORT 



The Scientific Advisory Board cites seventeen published reports to support its assertion that 



“LPT is associated with reduced lung function”.  In my professional opinion, this body of cited 



literature does not provide a sufficient degree of definitive, scientifically rigorous evidence to 



support this broadly-stated conclusion.  My critical assessment of these reports, and reasons 



why I believe they do not sufficiently support this conclusion, are provided below. 
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Lilis, et al (1991). [7]   This report shows a dose-related relationship with a decrease in FVC 



alone and the extent of both circumscribed pleural fibrosis and diffuse pleural fibrosis on chest 



radiographs.  It is assumed that the term circumscribed pleural fibrosis pertains to the older 



term for LPT as defined in the 1980 ILO classification.  While the methodology of this report is 



sound considering the data that was available to the investigators, there are multiple 



limitations to this study.  First of all, a pleural index score for circumscribed pleural fibrosis was 



determined from chest radiographs, which are less accurate than high resolution CT scans in 



estimating the extent of pleural thickening and less accurate in distinguishing pleural fibrosis 



from pleural fat.  Secondly, FVC alone is the only lung function parameter reported.  In the 



absence of the FEV1, the FEV1/FVC ratio and lung volumes, the reduced FVC could suggest 



either restrictive or obstructive ventilatory impairment.  Furthermore, smoking was not 



controlled by pleural index score.  This is important, since it is possible that the reported 



reduction in FVC with increasing pleural index score could, possibly, be related to chronic 



obstructive lung disease from smoking and not be related to circumscribed pleural fibrosis.  



Furthermore, the study was not controlled for body mass index (BMI).  Therefore, it is also 



possible the reported reduction in FVC could, possibly, be related to increased body mass.  



Thus, while the results of this study are suggestive of a relationship between the pleural index 



score and a reduction in FVC, they are by no means definitive of a direct relationship and do not 



establish circumscribed pleural fibrosis as the cause of the FVC reduction. 



 



Paris et al (2009). [8]   The stated objective of this study was to describe the relationships 



between asbestos exposure and pleural plaques [LPT] and asbestosis in a large cohort of 



formerly exposed asbestos workers, and to assess asbestos exposure parameters  linked to the 



presence of HCRT [high resolution computed tomography] of these two diseases by means of 



multivariate analysis.   This study demonstrated “strong relationships between asbestos 



exposure and the presences of pleural plaques [LPT] and, to a lesser extent, between asbestos 



exposure and asbestosis.”  The presence of pleural plaques [LPT] was associated with time since 



first exposure and cumulative exposure index.  The presence of asbestosis was associated with 



cumulative exposure index.  The duration of exposure was not associated with either pleural 
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plaques [LPT] or asbestosis.  Although the methodology used in this study was sound, the 



authors themselves properly state that this study has a number of limitations.  Most 



importantly, however, the SAB Report cites this publication as supporting the assertion that 



there is a “relationship between LPT and lung function.”  However, lung function was not, in 



any way, investigated in this study.  It is purely an imaging assessment and has nothing to do 



with lung function.  Therefore, in no way does this study support the SAB assertion that there is 



a “relationship between LPT and lung function.”  Indeed, it is very puzzling why the SAB would 



cite this publication in support of that assertion. 



  



Clin, et al (2011). [9]   The objective of this study was to analyze the relationship between 



isolated pleural plaques [LPT] confirmed by CT scanning and lung function in subjects with 



occupational exposure to asbestos.  This is a well-designed and well executed study.  The 



results show that isolated parietal and/or diaphragmatic pleural plaques [LPT] are associated 



with a slight reduction in total lung capacity (TLC) among subjects with pleural plaques [LPT], 



with these subjects having a TLC of 98.1% predicted in comparison to a TLC of 101.2% predicted 



in subjects free of pleural plaques [LPT] at a p-value that barely meets statistical significance (p 



= 0.0494).  The authors also report a forced vital capacity of 96.6% predicted among subjects 



with pleural plaques [LPT] in comparison to 100.4% in subjects free of pleural plaques [LPT] (p < 



0.001) and a forced expiratory volume in one second (FEV1) of 97.9% predicted among subjects 



with pleural plaques [LPT] in comparison to 101.9% predicted in subjects free of pleural plaques 



[LPT] ( p = 0.0032).  The authors conclude that there is a trend toward a “restrictive pattern” 



among individuals with isolated and/or diaphragmatic pleural plaques [LPT], although “the 



observed decrease in FVC and TLC is unlikely to be of real clinical significance for the majority of 



subjects studied.”  Indeed, from a clinical perspective, both the TLC and FVC of subjects with 



pleural plaques are not abnormal – they are both well within the normal range.  It is also 



important to point out that the proportional decrease in FVC is greater than the proportional 



decrease in the TLC among subjects with pleural plaques [LPT].  Since TLC is the “gold standard” 



for assessing restrictive ventilatory impairment, this suggests the possibility that FVC alone, as 



used in the Lilis study, may not be a reliable parameter for assessing restrictive ventilatory 











 14 



impairment in subjects with pleural plaques [LPT].  Although the methodology used in this 



study is sound, the authors acknowledge several limitations, such as the subjects not being 



representative of the general population exposed to asbestos, possible selection bias with 



respect to subjects that had been previously diagnosed with asbestos exposure-related 



diseases and the possibility of a “healthy worker effect.”  It is certainly possible that any or all of 



these limitations could account for the very slight decrease of TLC observed among subjects 



with pleural plaques [LPT].  Thus, not only is it unlikely that the observed results are of real 



clinical significance, it is also possible that the very slight difference in the TLC between subjects 



with and without pleural plaques [LPT] is the result of inherent statistical errors related to the 



limitations acknowledged by the authors. 



  



ATS Official Statement (2004). [10]  The American Thoracic Society (ATS) Official Statement on 



the Diagnosis and Initial Management of Nonmalignant Diseases Related to Asbestos states 



that “studies of large cohorts have shown that a significant reduction in lung function 



attributable to the plaques, averaging about 5% reduction in FVC, even when interstitial fibrosis 



(asbestosis) is absent radiographically.  Three references are cited in support of this statement; 



all three references use FVC alone (not TLC) as the measurement of lung function and chest 



radiographs (not CT scans) for the determination of pleural plaques [LPT].   However, the ATS 



Official Statement also states that “This has not been a consistent finding and longitudinal 



studies have not shown a more rapid decrement in pulmonary function in subjects with pleural 



plaques.”  Three references are also provided in support of this statement.  In this regard, the 



report also states that “Decrements, when they occur, are probably related to early subclinical 



fibrosis” - that is, early subclinical lung parenchyma fibrosis and not LPT.    In addition, while the 



report cites two references that show a significant but small association between the extent of 



circumscribed pleural plaques and FVC, the authors conclude with the statement that “most 



people with pleural plaques have well preserved lung function.”  They cite one reference that 



used CT scans to determine the presence of pleural plaques [LPT] which showed no effect on 



lung function related to pleural plaques [LPT].  Thus, this comprehensive report objectively cites 



some of the conflicting study results that have appeared in the medical literature and, in my 
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opinion, does not provide a sufficient weight of evidence to unequivocally assert that pleural 



plaques [LPT] in and of themselves are universally or typically associated with a decrement in 



lung function.  Indeed, it is the expert opinion of the report authors that decrements, when they 



do occur, are probably related to early subclinical lung parenchyma fibrosis and not to LPT, per 



se. 



    



Ohlson, et al (1984). [11]  The stated objectives of this study were compare the lung function of 



long-term asbestos cement workers without asbestosis to a reference group  and to elucidate 



the possible impact of pleural plaques on lung function.   The presence of pleural plaques [LPT] 



was determined by chest radiography.  This study, which was well-controlled for smoking, 



showed that there was a statistically, but probably not clinically, significant decrease in both 



FEV1 and FVC among workers exposed to asbestos cement dust after adjustment for age, 



height, tracheal area and smoking history.  There were no significant differences in lung function 



between those with and without pleural plaques [LPT].  The authors conclude that that the 



group exposed to asbestos cement dust had a minor impairment in lung function, that this was 



mainly due to obstructive changes [not restrictive changes], that the lung function changes 



were probably not clinically significant and that there were no significant differences in lung 



function between asbestos-exposed workers with and without pleural plaques [LPT].   Thus, the 



results of this study do not support an assertion that pleural plaques, in and of themselves, are 



associated with a decrement of lung function.  The results of this study also raise the possibility 



that studies which have used FVC as the only lung function parameter in investigating the effect 



of pleural plaques (such as the previously cited Lilis study), could have shown a decrement in 



FVC that was due to obstructive changes (due to dust, smoking or some other exposure), with 



the decrement in FVC being unrelated to the presence of pleural plaques [LPT].  



 



Ohlson, et al (1985). [12]  This was a four year follow-up study of ventilatory function in former 



asbestos cement workers  to determine whether a there was any decline in lung function in the 



four year period, to assess the relationship between pleural plaques [LPT] and ventilatory 



function and to examine the comparability of cross-sectionally predicted versus longitudinally 
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determined changes after four years.  The presence of pleural plaques [LPT] was determined by 



chest radiography.  The main result of this study was a progressive decrease in FEV1 and FVC 



during four years, with the group that had the highest exposure losing 8% of the FEV1 and 9% 



of the FVC and the group with the lowest exposure losing 5% of the FEV1 and 5% of the FVC.  



Thus, there was a progression of obstructive ventilatory impairment during the four year follow-



up period, with the greatest decline in FEV1 and FVC occurring among former workers who had 



the highest asbestos exposure.  Consistent with the results of the previously reported Ohlson, 



et al study, this study showed that pleural plaques [LPT] had no effect on the decline in lung 



function.  Since this was a longitudinal study, it shows that the presence of pleural plaques [LPT] 



had no effect on the decline in lung function over a four year time period.  The authors opine 



that the observed obstructive pattern could be explained by the aerodynamic properties of the 



dust generated from the handling and trimming of asbestos cement products.  Again, however, 



the longitudinal obstructive decline lung function was unrelated to the presence of pleural 



plaques [LPT]. 



 



Jarvolm and Sanden (1986). [13]   The objective of this study was to determine whether 



individuals with pleural plaques [LPT] have impaired respiratory function, compared with 



individuals with similar asbestos exposure but without pleural plaques [LPT].  The study cohort 



consisted of non-smoking, male, asbestos-exposed shipyard workers.  The presence of pleural 



plaques [LPT] was determined by chest radiography.  The study results showed that subjects 



with pleural plaques [LPT] had lower FEV1 and lower FVC than subjects without pleural plaques 



[LPT] and that these differences were statistically significant.  The decrease in FEV1 appeared to 



less than the FVC, suggesting a mild restrictive process.  In general the FVC was about 5% lower 



in subjects with pleural plaques [LPT] than in subjects without pleural plaques [LPT].   The study 



also showed that the average differences in FVC between subjects with and without pleural 



plaques [LPT] were 3.4% for men with low asbestos exposure and 8.2% for men with high 



asbestos exposure.  The FVC difference for men with low asbestos exposure was not 



statistically significant; the FVC difference for men with high asbestos exposure was statistically 



significant.  The majority of FVC values for all subjects were within the normal range, however 
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3% of men without pleural plaques [LPT] and 16% of men with pleural plaques [LPT] had an FVC 



below the lower limit of normal.  Based upon these results the authors conclude that “pleural 



plaques are associated with slightly impaired lung function.”  However, the authors do not 



assert that pleural plaques [LPT] are the cause of the slightly impaired lung function.  They state 



that the low sensitivity of chest radiographs to detect pleural plaques [LPT] makes it probable 



that several cases of plagues were undetected and that “This would also mean that it was 



difficult to detect an effect associated with plaques.”  Furthermore, the authors carefully point 



out that “it is improbable that pleural plaques themselves decrease lung volume merely by their 



size” and “a few small pleural plaques cannot reduce chest mobility by 5-10%.”  They go on to 



state that “another possible hypothesis the existence of subradiographic fibrosis associated with 



the plaques.”  They also state that “This hypothesis is supported by the finding that the 



difference in FVC between men with and without pleural plaques is only significant for the 



heavily exposed men.”   This implies that it is that it is unlikely that pleural plaques [LPT] in and 



of themselves are the cause of the lower FVC observed in subjects with pleural plaques, rather it 



seems more likely that the lower FVC in these subjects is caused by lung parenchyma fibrosis 



that is not detectable by chest radiograph. 



 



Hjortsberg, et al (1988). [14]   The objective of this study was to investigate the pattern of 



changes in lung function cased by asbestos and the additive effect of smoking in asbestos-



exposed subjects with pleural plaques.  This study was not designed to assess the effect of 



pleural plaques [LPT] on lung function in asbestos-exposed individuals.  Since the reference 



group (control group) in this study consisted of healthy non-smoking men without a history of 



asbestos exposure, the results of this study cannot be used to make any inference about the 



effect of asbestos-related pleural plaques [LPT] on lung function.  Chest radiographs were used 



to determine the presence of pleural plaques in asbestos-exposed subjects.  Stepwise logistic 



regression analysis was used to assess pulmonary function data for the ability to predict 



whether subjects belong to the asbestos-exposed group.  The results of this study do suggest 



that vital capacity (VC) is the most sensitive lung function parameter for discriminating between 



asbestos-exposed subjects and non-exposed subjects and that smoking does not have any 
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influence on the VC.  The authors also demonstrate that there is no statistically significant 



difference in diffusion capacity among smokers, ex-smokers and non-smokers in the asbestos-



exposed group.   Once again, however, the results of this study cannot be used to conclude that 



there is any reduction in lung function between asbestos-exposed subjects with and without 



pleural plaques. 



 



Oliver, et al (1988). [15]   The objective of this study was to investigate the association between 



asbestos-related pleural plaques [LPT] and lung function in a group of workers occupationally 



exposed to asbestos.  Chest radiographs were used to determine the presence of pleural 



plaques [LPT].   The study results show a statistically significant inverse relationship between 



FVC% predicted and the level of diagnostic certainty (none, suspect, definite) among subjects 



with pleural plaques ]LPT], however in all cases the reported FVC% predicted was in the normal 



range (> 80% predicted).  There was no such relationship between FEV1 and the diagnostic 



certainty of pleural plaques [LPT].  In this regard, pleural plaques [LPT] were associated with a 



restrictive pattern, however this association, although statistically significant, was relatively 



small (4.3 percentage points) and was not very strong (p = 0.0431).   In this regard, it is 



important to note that when age and height were taken into account, there was a statistically 



significant difference in both FVC and FEV1 between groups with and without pleural plaques, 



suggesting that obstruction could, possibly, be contributing to the observed difference in FVC.  



In a univariate logistic regression analysis, the prevalence of dyspnea was higher in the group 



with pleural plaques (39.5% vs 26.6%, p = 0.025), however in a multivariate analysis there was 



no correlation between dyspnea and pleural plaques [LPT] or the extent of pleural plaques [LPT] 



by level of certainty, when controlling for asbestos exposure and smoking.   Also of importance 



is the finding that that there was no association between single breath carbon monoxide 



diffusing capacity (DLCO) and either pleural plaques or the suggestion of a restrictive 



ventilatory phenomenon by FVC.  However, there was a statistically significant difference in 



DLCO among subjects who had both pleural plaques and an FVC suggestive of restriction.  The 



authors state that this finding suggests that the DLCO reduction in this group was related to the 



presence of interstitial fibrosis that was not present on chest radiograph and not necessarily to 
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the presence of pleural plaques [LPT] per se.  They further state that the clinical significance of 



the observed 4.3 % decrement in FVC among subjects with pleural plaques is uncertain and that 



“the presence of both pleural plaques and restriction may be a marker of radiographically occult 



interstitial fibrosis in asbestos-exposed populations.”  The authors make no assertion that the 



observed decrement in FVC is caused by pleural plaques [LPT], per se. 



 



Borbeau, et al (1990). [16]   The objective of this study was to investigate whether asbestos-



related pleural abnormality and isolated pleural plaques [LPT] are associated with respiratory 



impairment independently of parenchymal abnormality.  Chest radiographs were use to detect 



the presence of pleural abnormalities and pleural plaques [LPT].  Lung parenchymal 



abnormality was determined by gallium-67 uptake measured 48 hours after a 4 microcurie 



injection.   Results showed that subjects with isolated pleural plaques had a 200 ml decrease in 



FEV1 and a 350 ml decrease in FVC in comparison without pleural plaques, after adjusting for 



age, height, smoking, and parenchymal disease by quantitative gallium-67 uptake, and that 



these differences were statistically significant (p < 0.05).  However, there was no demonstrable 



difference in most cardiorespiratory measurements on sub-maximal and maximal exercise 



between subjects with and without pleural plaques [LPT].  Based upon these results the authors 



conclude that it is possible that isolated pleural plaques [LPT] are associated with significant 



reductions in spirometric lung volumes independently of radiographic or subradiographic  



asbestos-related parenchymal lung disease.  However, they do not state that there is a direct 



causal relationship between pleural plaques [LPT] and a reduction in spirometric lung volumes.   



Indeed, in view of the relatively small differences in FEV1 and FVC between subjects with and 



without pleural plaques and the absence of significant differences in cardiorespiratory 



measurements on exercise, the authors are careful to state that “This supports the clinical 



opinion that pleural plaques are little more than a sign of asbestos exposure.”   



 



Schwartz, et al (1990). [17]   The objective of this study was to determine whether pleural 



fibrosis is associated with diminished lung volumes and, if so, whether the two of pleural 



fibrosis (circumscribed pleural plaques versus diffuse pleural thickening) is a determinant of the 
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extent of pulmonary impairment.  The presence of circumscribed pleural plaques [LPT], diffuse 



pleural thickening and interstitial fibrosis were determined by chest radiographs.  The results of 



this study showed that subjects with circumscribed pleural plaques [LPT] had a mean decline in 



FVC of 140 ml (90.3% predicted) and those with diffuse pleural thickening had a mean decline 



of 270 ml (almost twice as great as subjects with circumscribed pleural plaques [LPT]) (85.7% 



predicted) in comparison to asbestos-exposed subjects without circumscribed pleural plaques 



[LPT] or pleural thickening (94.7% predicted); these differences were statistically significant.  In 



all cases the FVC values remained in the normal range.  For each category of pleural fibrosis 



(none, circumscribed pleural plaques [LPT] and diffuse pleural thickening) the observed FVC 



was lower for those with radiographically apparent interstitial fibrosis than for those without 



radiographically apparent interstitial fibrosis.  Among subjects with concurrent interstitial 



fibrosis, there was a consistent decline in the FVC% predicted that was significantly associated 



with the type of pleural fibrosis:  none = 83.3% predicted, circumscribed pleural plaques = 



80.1% predicted, and diffuse pleural thickening = 73.6% predicted.  Thus, asbestos-exposed 



workers with radiographically normal parenchyma as well as those with radiographically-



apparent interstitial fibrosis were found to have a similar, independent relationship between 



the presence and type of pleural fibrosis and decrements in FVC.   However, the authors state 



that, because asbestos-exposed workers with pleural fibrosis have more extensive exposure 



histories than those with normal pleura, it is quite possible that that they are also more likely to 



have parenchymal fibrosis.  It is also well know that chest radiographs are not particularly 



accurate in quantitating the extent of parenchymal fibrosis.  In this regard, the authors state 



that it is possible that for each ILO grade of radiologically-apparent parenchymal fibrosis, those 



with pleural fibrosis have more parenccymal fibrosis than those with normal pleura.   They also 



state that “it is difficult to conceive that that pleural plaques, in and of themselves, result in the 



abnormal chest wall motion that accounts for the observed decrements in FVC.”  Finally, the 



authors state that “We are therefore led to speculate that subclinical alveolitis or interstitial 



fibrosis not detected by routine chest radiograms is responsible for the development of 



restrictive lung function among those with asbestos-induced pleural fibrosis.”   That is, they do 
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not directly attribute the observed lung function abnormalities to the presence of pleural 



plaques [LPT], per se. 



 



Miller, et al (1992). [18]   The objective of this study was to assess the relationship between 



pulmonary function to radiographic interstitial fibrosis in a large cohort of 2,611 asbestos-



exposed insulators, with and without pleural abnormalities.  This is a comprehensive, well- 



designed study of a large number of asbestos-exposed individuals.  The results showed a 



statistically significant inverse relationship between FVC and the ILO profusion score on chest 



radiographs (as a measure of interstitial fibrosis), with a stepwise decrease in FVC with 



increasing score, except for the intermediate scores of 1/2 and 2/1, which were no different 



from each other.  Of note is the fact that workers with a profusion score of 0/0 (i.e. no 



radiographic evidence of interstitial fibrosis) had an FVC that was lower than expected (88.0% 



predicted).  The authors indicate that the lower than expected FVC was most likely the result of 



interstitial fibrosis that was not detectable on chest radiographs, citing a previous study which 



showed that 18% of patients with histological evidence of interstitial fibrosis had no interstitial 



fibrosis detectable on chest radiographs.   Study results also showed that that 56% of study 



subjects had pleural thickening, with 83% of these subjects having circumscribed pleural 



thickening [LPT] and 17% of these subjects having diffuse pleural thickening.  Subjects with 



circumscribed pleural thickening [LPT] had a mean FVC of 82.4% predicted and subjects with 



diffuse pleural thickening had a mean FVC of 69.0% predicted in comparison to subjects with no 



pleural thickening, who had a mean FVC of 88.9% predicted.  Thus, this study demonstrates 



that diffuse pleural thickening is associated with a greater diminution of FVC than circumscribed 



pleural thickening. It also demonstrates that the FVC in subjects with circumscribed pleural 



thickening [LPT] is significantly lower than the FVC in subjects without circumscribed pleural 



thickening at all profusion scores for radiographic interstitial fibrosis, including a profusion 



score of 0/0 in which there is no radiographic evidence of  interstitial fibrosis.  As noted in 



previously cited publications, it is highly unlikely that the decrement in FVC observed in subjects 



with circumscribed pleural thickening [LPT] is related to restrictive movement of the chest wall.  



However, the observed decrement FVC in subjects with circumscribed pleural thickening [LPT] 
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and a profusion score of 0/0 (i.e. the absence of radiographically detectable interstitial fibrosis) 



is consistent with the possibility that the observed FVC decrement is related to subradiographic 



interstitial fibrosis, as suggested in several previously cited studies, and not to the circumscribed 



pleural thickening [LPT], per se. 



 



Van Cleemput, et al (2001). [19]   The objectives of this study were to investigate the 



relationship of the measured size of pleural plaques to estimated asbestos exposure and to 



investigate the possible relationship of plaque size and pulmonary function.   High resolution CT 



scans of the chest were used to detect the presence of pleural plaques [LPT] and to measure 



the size of the pleural plaques.   This was a well-designed study that has the advantage of using 



high resolution CT scans for the assessment of pleural plaques [LPT], which enabled the 



investigators to exclude potential confounding factors, such as diffuse pleural thickening and 



subradiographic interstitial fibrosis, which may not have been apparent in studies that used 



chest radiographs alone for the assessment of pleural plaques [LPT].  Thus, they were able to 



better isolate any effects of pleural plaques themselves more accurately than studies that used 



chest radiographs.  In my opinion, this is the best and most definitive study on the relationship 



of pleural plaques [LPT] to lung function that has been published to date.   Pleural plaques were 



detected in 70% of asbestos-exposed subjects and none were detected in control subjects who 



were not exposed to asbestos.  Neither interstitial fibrosis nor diffuse pleural thickening was 



evident on high resolution CT scans of asbestos-exposed subjects.  Study results showed that 



there was no relationship between pleural plaque [LPT] surface area and cumulative asbestos 



exposure, time since first exposure, or smoking history.   Furthermore, neither the presence nor 



the extent of pleural plaques was correlated with lung function parameters.  Specifically, there 



was no statistically significant difference in vital capacity (VC), FEV1, the FEV1/FVC ratio, 



measurements of airflow, or diffusion capacity between asbestos-exposed subjects with pleural 



plaques [LPT] and asbestos-exposed subjects without pleural plaques determined by high 



resolution chest CT scans. 
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Miller (2002). [20]   This is a short letter to the editor submitted to the American Journal of 



Respiratory and Critical Care Medicine, in response to the study of Van Cleemput, et al, which 



was discussed above.   In this letter, the author congratulates Van Cleemput, et al, for using 



high resolution CT scans to quantitate the extent of asbestos-related pleural plaques and to 



estimate associations with asbestos exposure with lung function.  However, he appears to be 



critical of the Van Cleemput, et al, study, by stating that it is difficult to relate one variable, such 



as pleural plaques, to another, such as pulmonary function, when the spectrum of each variable 



is limited.  In this regard, he is confirming a well-known, inherent difficulty in conducting such 



studies.  He indicates that not reporting the “degree of pleural plaques” on chest radiographs, 



in accordance with the criteria of the 1980 International Labour Office Classification of 



Radiographs (1980 ILO Classification) is a matter of concern.  He briefly reports the main results 



of three other studies that did use the 1980 ILO Classification that showed conflicting results.  



He then offers the opinion that “It must be concluded that when sufficient numbers of workers 



with a sufficient extent of PP [pleural plaques] are analyzed, there is a significant effect on 



pulmonary function attributed to PP [pleural plaques].”  The opinion of the author is respected, 



although it does not in any way effect the scientific rigor of the Van Cleemput, et al, study or the 



validity of the results obtained.  First of all, it should be noted that at the time of the Van 



Cleemput publication in 2001, the 1980 ILO Classification was obsolete, having been replaced 



by the 2000 ILO Classification.  Secondly, the methodology used by Van Cleemput, et al, to 



determine the surface area (extent) of pleural plaques [LPT] on high resolution CT scans of the 



chest is significantly more accurate than determining the extent of pleural plaques [LPT] on 



chest radiographs using the 1980 ILO Classification.   Thirdly, the number of subjects in the Van 



Cleemput study provides more than enough statistical power to achieve a high degree of 



statistical significance in study results.  Fourthly, as pointed out in the response to this letter 



from the article authors, their study included pleural plaques whose size (surface area) was 



representative of the average case, and that very large pleural plaques are neither common nor 



representative.    Thus, I concur with the response from the article authors in concluding that 



the comments in this letter do not invalidate their observation that there was no effect of 



pleural plaques [LPT] on pulmonary function, not even a trend.  
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Whitehouse (2004). [21]   The objective of this study was to assess the incidence and extent of 



pleural-related changes and the longitudinal loss of lung function associated with tremolite 



exposure from the vermiculite mining and processing activity in Libby, Montana.  Initial chest 



radiographs were used to assess the presence and extent of pleural changes .  Repeated 



measures of covariance were used to statistically assess pulmonary function over time, with 



time-modeled linearity.  This is an excellent, straight-forward study that is well-designed to 



investigate the stated objectives.  It specifically pertains to tremolite exposure from vermiculite 



mining and processing in Libby, Montana, and takes into account smoking history and body 



mass index (BMI).   Of 123 subjects studied, 67 (55%) had pleural changes only, consisting of 



either pleural plaques [LPT] or diffuse pleural thickening.  That is, both pleural plaques and 



diffuse pleural thickening were included in determining whether or not pleural changes were 



present on initial chest radiographs. The remaining 56 subjects (45%) had both pleural changes 



and minimal radiographic evidence of interstitial changes.  Study results show that the total 



group of 123 subjects showed an average, statistically significant, yearly loss of 2.2% in FVC, 



2.3% in TLC and 3.0% in DLCO over a period of 35 months.  For the 67 subjects with pleural 



changes alone on initial chest radiographs, there was an average, statistically significant, yearly 



loss of 2.2% in FVC, 2.9% in TLC and 2.9% in DLCO over a period of 35 months. In this regard, 



the authors opine that “it would appear that tremolite-actinolite-richerite-winchite amphibole 



found in Libby vermiculite has a propensity for causing pleural changes that result in a 



progressive restrictive pattern on pulmonary function testing,” implying that Libby vermiculite 



could have lung function effects that are different from other forms of asbestos.  However, this 



study showed no statistically significant correlation between the extent of pleural changes on 



chest radiograph and the loss of pulmonary function.  Furthermore, this study was not designed 



to specifically investigate the effect of pleural plaques [LPT] on the loss of lung function, and 



does not demonstrate that pleural plaques [LPT], per se, are associated with a loss of lung 



function.  In this regard, the authors demonstrated that “the only clearly discernible event 



leading to accelerated loss of pulmonary function in the entire group was benign asbestos 



related pleural effusions.”   They also state that “Pleural changes alone are unlikely to cause a 
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decrease in DLCO" and that “DLCO decreases are likely to be associated with interstitial disease 



not apparent clinically on either plain chest radiograph or HRCT.” 



 



Sichletidis, et al (2006). [22]   The objective of this study was to evaluate the progression of 



radiologic findings as well as the progression in respiratory function among asbestos-exposed 



individuals in Northern Greece, 15 years after initial evaluation.   Chest radiographs were used 



to assess the presence, extent and progression of radiologic findings.  The results of this study 



showed that, during the 15 year period between 1988 and 2003, the mean surface area of 



pleural plaques among 126 subjects increased from 8.52 + 11.4 cm2 to 17.18 + 19.24 cm2.  



However, the authors do not report the statistical significance of this difference in plaque 



surface area and, in view of the large standard deviations in plaques surface area, statistical 



significance is doubtful.  This is a major limitation.  Furthermore, the authors provide no explicit 



information on exposure cessation.  That is, we do not know if, or when, exposure cessation 



occurred during the 15 year interval period.  This is another major limitation.  The authors 



report a statistically significant decrease in both TLC and FVC during the 15 year interval.  



However, only 18 out of the 126 subjects (14%) had pulmonary function tests performed.  Thus, 



it is questionable whether this small sample is representative of the group of 126 as a whole.  



This is another major limitation.  Finally, among the 18 subjects who had pulmonary function 



tests, the authors report a statistically significant, but weak, negative correlation between 



expansion in plaque surface area and TLC (r = -0.486, p = 0.041).  Again, it is questionable 



whether this change in TLC among 18 subjects is representative of the group of 126 subjects as 



a whole.  Furthermore, the coefficient of determination is very weak (r2 = 0.236), indicating that 



the observed decrease in TLC is primarily due to factors other than the expansion in plaque 



surface area.  In general, in my opinion, this is a poorly designed, very weak study with multiple 



significant scientific limitations.  In this regard, cannot be used to make any scientifically valid or 



acceptable inference about the relationship between pleural plaques [LPT] and lung function. 



 



Wilken, et al (2011). [23]   This study is a systematic review and meta-analysis of the results of 



30 peer-reviewed publications, consisting of 9,921 asbestos-exposed workers.  The objectives 
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of this study were to identify and quantify alterations of lung function parameters in subjects 



occupationally exposed to asbestos, as well as to assess whether or not occupational exposure 



to asbestos leads to impairment in lung function independently from the non-malignant 



radiological findings of pleural fibrosis and asbestosis (interstitial fibrosis).  Of significance is the 



fact that both pleural plaques [LPT] and diffuse pleural thickening were considered together as 



a single entity in the assessment of pleural fibrosis; that is pleural plaques [LPT] was not 



considered as a separate entity in the assessment of pleural fibrosis.  This study systematically 



collected detailed information from the studies reviewed and used robust methods of statistical 



analysis to assess relationships between lung function and non-malignant radiographic findings 



reported in the reviewed studies.  Based upon a meta-analytical analysis of FVC, FEV1 and the 



FEV1/FVC ratio, the results of this study showed that asbestos exposure is associated with both 



restrictive and obstructive ventilatory impairment and that, even in the absence of radiological 



parenchymal or pleural fibrosis there is a trend for functional impairment.  That is, impairment 



in lung function clearly exists among asbestos-exposed subjects, however lung function 



impairment occurs “either with or without asbestos-related radiographic abnormalities.”   With 



respect to forced vital capacity (FVC), study results show that FVC impairment occurred in 



workers without radiographic evidence of either asbestos-related parenchymal or pleural 



abnormalities, that the impairment in FVC was most pronounced in subjects with radiographic 



evidence of asbestosis (86.5% predicted, 95% CI = 83.7 - 89.4% predicted), that subjects with 



pleural fibrosis had a significantly less degree of FVC impairment (89.0% predicted, 95% CI = 



86.5 – 91.5% predicted), that subjects with normal radiographic imaging had the least amount 



of FVC impairment (95.7% predicted, 95% CI = 93.9 – 97.3% predicted), that FVC was 



significantly lower in all three radiological sub-groups among studies using chest radiographs 



compared with those using high resolution chest CT scans, and that FVC was significantly lower 



in the normal imaging and pleural fibrosis radiographic sub-groups in which more than 25% of 



the subjects were never smokers.  The study did not take into account differences in body mass 



index (BMI) among subjects in different subgroups.  In view of study results that show that 



functional impairment occurs either with or without radiographic abnormalities and the fact 



that both pleural plaques [LPT] and diffuse pleural thickening were both included in the pleural 
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fibrosis radiographic subgroup, no inference can be made about the lung function effects of 



pleural plaques [LPT], per se.  That is, this study does not demonstrate any direct effect of 



asbestos-related pleural plaques [LPT] on a reduction in lung function. 



 



CONCLUSIONS 



Based upon my extensive, objective review of the medical and scientific literature that 



addresses the relationship between asbestos-related localized pleural thickening and lung 



function, as well my objective critical review of the literature cited by the EPA Scientific 



Advisory Board to support its assertion that “LPT is associated with reduced lung function” in its 



DRAFT Quality Review Report, I have reached the following conclusions: 



 



1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature 



regarding the relationship between asbestos-related localized pleural thickening and 



lung function.  In this regard, there is considerable uncertainty about the scientific 



validity of any assertion that “LPT is associated with reduced lung function.”  Further 



rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can 



make this assertion with any acceptable degree of scientific certainty. 



2. There is no weight of evidence study, based upon scientifically rigorous weight of 



evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that 



“LPT is associated with reduced lung function.”  Thus, it is not clear exactly what 



scientific criteria the EPA Scientific Advisory Board used to support this statement. 



3. The body of literature cited in the DRAFT Quality Review Report to support the assertion 



that “LPT is associated with reduced lung function” does not provide a definitive, 



scientifically rigorous basis for making such an assertion.  Indeed, one cited publication 



does not even address the relationship between LPT and lung function and one cited 



publication is a letter to the editor regarding another cited publication without 



consideration of the scientifically robust response from the authors. 
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4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the results of a robust, peer-reviewed Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory 



Health Effects of Asbestos in the journal CHEST [4] in which there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with 



the statement “pleural plaques alter lung function to a clinically significant degree.”  



5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site 



that was prepared by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe 



restriction in breathing capacity and does not include LPT (pleural plaques) among the 



strongest risk factors for restrictive changes in pulmonary function in Libby Community 



Environmental Health Project participants.  The ATSDR position appears to be 



inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated 



with reduced lung function.” 



 



RECOMMENDATIONS 



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening 



is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect 



the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily 



pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should 



make it clear that, although some reports suggest a small, restrictive decrement in lung 



function associated with LPT, there are a number of other excellent reports that show 



no statistically or clinically significant decrement in lung function associated with 



asbestos-related LPT, especially after controlling for parenchymal changes indicative of 



interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that 



there is considerable scientific uncertainty about whether or not any significant 
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relationship between asbestos-related LPT and a decrement in lung function typically or 



universally exists at this time. 



2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated 



with reduced lung function” and replace it with a statement that takes into account the 



fact that a large body of scientific literature shows that there is no statistically or 



clinically significant decrement in lung function associated with asbestos-related LPT, 



especially after controlling for parenchymal changes indicative of interstitial fibrosis.  



Once again, the EPA Scientific Advisory Board should make it clear that there is 



considerable scientific uncertainty about whether or not any significant relationship 



between asbestos-related LPT and a decrement in lung function typically or universally 



exists at the present time. 



3. Do not support the assertion that “LPT is associated with reduced lung function” as a 



reason for using localized pleural thickening [LPT] as the critical endpoint for deriving 



the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby 



Amphibole Asbestos at this time.  In view of numerous conflicting reports in the 



scientific and medical literature, as well as the considerable scientific uncertainty 



regarding whether or not any significant relationship between asbestos-related LPT and 



a decrement in lung function typically or universally exists, there is no clear-cut, 



scientifically rigorous basis for using the statement “LPT is associated with reduced lung 



function” as a reason for using LPT as the critical endpoint for deriving the RfC at the 



present time. 



4. That the EPA Scientific Advisory Board convene an independent, objective panel of 



experts in asbestos-related respiratory health effects to develop scientifically rigorous 



weight of evidence guidelines for investigating any association between asbestos-related 



LPT and lung function. [24, 25, 26] 



5. That the EPA Scientific Advisory Board subsequently convene an independent, objective 



panel of experts in asbestos-related respiratory health effects  to perform a formal 



weight of evidence evaluation of the association between asbestos-related LPT and lung 
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function, based upon previously determined, scientifically rigorous weight of evidence 



guidelines, for the purpose of providing a clear-cut, robust, scientifically valid 



assessment of this association. [24, 25, 26] 



6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung 



function” as a reason for using localized pleural thickening [LPT] as the critical endpoint 



for deriving the inhalation reference concentration (RfC) in the IRIS assessment 



pertaining to Libby Amphibole Asbestos after the previously recommended weight of 



evidence evaluation has been completed. 



7. Withhold publication of the final version of the final EPA Scientific Advisory Board 



Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011) until after the previously recommended 



weight of evidence evaluation has been completed.  The final version of this report 



should address the scientific appropriateness of using the statement “LPT is associated 



with reduced lung function” as a reason for using localized pleural thickening [LPT] as 



the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS 



assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence 



contained in the recommended evaluation.  



8. Consider, address and reference the American College of Chest Physicians Consensus 



Statement on the Respiratory Health Effects of Asbestos [4] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011).  



9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site 



that was published by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011). 
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NOTES: 



The professional opinions and commentary in this report are those of the report author and do 



not necessarily reflect the opinions of the Medical University of South Carolina or any other 



member of its faculty. 



 
The report author has no personal, professional or financial conflicts of interest with respect to 



the literature reviews, assessments, professional opinions or professional commentary 



contained in this report. 



 
The report author was retained by Exponent to objectively review the DRAFT Report of the EPA 



Scientific Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological 



Review of Libby Amphibole Asbestos (August 2011), dated August 30, 2012 and provide 



comments to the EPA and its Scientific Advisory Board.  The author understands that the work 



was funded by W R Grace. 
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From: Alexeeff, George@OEHHA
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Libby Amphibole Asbestos Report
Date: 09/21/2012 07:30 PM
Attachments: George Alexeeff_comments_2012_Toxicological_Review_Asbestos.docx


Hi Angela,
My comments are attached.
George
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Comments from George Alexeeff








Quality review comments on the draft report: 


 


 Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).


 


1. Were the original charge questions adequately addressed? 


The draft report contains a discussion of the general and specific charge questions, which are adequately addressed in the report.    





2. Are there any technical errors or omissions in the report or issues that are inadequately dealt with in the Panel’s report? 





I have identified a number of areas in the report which could be clarified and improved.





The Panel’s report on page 2 (and 17) states: “The SAB suggests that the EPA include any X-ray abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural thickening (DPT), or asbestosis].”  The statement should indicate what outcome EPA used in their analysis by adding “in addition to localized pleural thickening.”  Further there is really no justification given for suggesting these additional analyses especially in light of the next comment.  There is a suggestion that it may result in a more sensitive analysis.  Yet, the Panel’s report on page 2 (and 18) states: “The SAB agrees that the radiographic evidence of LPT in humans is the appropriate adverse critical effect for the derivation of the RfC. LPT has the appropriate specificity and is not confounded by cigarette smoking.”  In light of this strong support, why is Panel suggesting that analyses be done with poorer quality data?  If the result is more sensitive how will the interpretation be affected by the use of less specific endpoints. Finally, the recommendation (page 19) and Executive Summary state that these analyses be “included.”  This is in contrast to the suggestion in the body of the report on page 18 which states: “The SAB also suggests that the EPA consider looking at LPT, DPT and small opacity profusion score together as an outcome.”  I suggest that the Executive Summary reflect the body of the report and use the term “consider.”





The Panel’s report on page 2 (and 18) states: “The relative potency of inhaled LAA should be compared with that of tremolite in rodents to add new information for refining the RfC for LAA.”  It is not clear to this reviewer how the animal potency data can refine the human RfC data.  I suggest the Panel report clarify how this tremolite information would be used, especially since most of LAA is in the amphibole form.  





The Panel’s report on page 3 (and 24) states: “The SAB agrees that the database of laboratory animal and mechanistic studies pertaining to LAA is appropriately presented in the report and its Appendices for support of its analysis of the human effects observed. However, the SAB finds the body of the document deficient in not utilizing what is known about the dimensions of the administered fibers from Appendix D. It is now widely accepted that differences in biological potency among the various amphibole fiber types are due primarily to differences in dimensions, especially in fiber length distributions.”  I am concerned about using the phrase “widely accepted” without references.  The recommendation appears to overstate the consensus reached on the correlation between amphibole health effects and fiber dimensions, including length.   Kane (1991) states: “In summary, both long and short crocidolite asbestos fibers are toxic in vitro via an oxidant-dependent mechanism. In vivo, short fibers are also toxic and carcinogenic if lymphatic clearance is prevented.”  Aust et al. (2011) states: “Logic would therefore suggest that since fibers <5 μm are the particle fraction more likely to be in extrapulmonary sites where asbestos related changes/tumors occur, these short fibers contribute to the pathogenicity/tumogenicity at these sites. Contrasting opinions exist as to the potential contribution of short fibers to development of tumors; however, there are no published electron microscopy data that contradict their being the majority fiber size in extrapulmonary sites.”  Broddus et al. (2011) states: “there is still much uncertainty concerning the contributions to disease of short, thin fibers that predominate in pleural fiber burden studies”.


The Panel’s report on page 4 states: “In light of the lack of data on the mode of action of LAA, the SAB recommends that action be taken to fill the gaps in knowledge by performing research in appropriate lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in rodents in vivo that will elucidate basic pathological pathways. Furthermore, animal inhalation studies should be performed with LAA concentrations relevant to human environmental and occupational exposures in order to identify key physical and chemical aspects of LAA that mediate disease, including the role of fiber length in initiating and exacerbating biological lesion formation and progression.”  I was unable to find the basic of this statement in the full report.   It is unclear to me why this research is being proposed and which charge question is being addressed.  





The Panel’s report on page 16 refers to a number of inaccuracies in the EPA report.  Further, the panel report states: 


“Chrysotile asbestos fibers, which are not a significant complication in exposures to Libby vermiculate, are very different from amphibole fibers in terms of their: (a) airborne concentration measurement errors and uncertainties; (b) much lower biopersistance; (c) clearance and translocation pathways and rates; and (d) risks.”  If this information is taken from the EPA report then I think we should cite the pages in the report; if the information comes from other references, and represents an inadequacy in the EPA report, then references for these statements should be added.   I think this is especially important with regards to the reference to risk.  





The Panel’s report on page 16 states:   “The discussion of general fiber toxicokinetics is not clear, nor concise, especially since it fails to distinguish between chrysotile and amphibole fibers. Furthermore, it is inaccurate in too many places, as noted below…”  Yet this reviewer does not think that one of the inaccuracies identified is necessarily inaccurate.   The Panel report further states:  “One rationale for the exclusion of chrysotile fibers from this document of the literature on risks associated with exposures to chrysotile is that most of the risks have been associated with amphibole fibers within the chrysotile ores than to the much more numerous chrysotile fibers that dominate the measured airborne fiber concentrations.”  However, Hein et al. (2007) state: “The study plant, located in South Carolina, produced asbestos products beginning in 1896 and asbestos textile products beginning in 1909.  The plant exclusively used chrysotile fibres obtained from Quebec, British Columbia and Rhodesia; however, small amounts of crocidolite yarn were used to make woven tape or braided packing from the 1950s until 1975. The total quantity of crocidolite used was approximately 2000 pounds compared to 6–8 million pounds per year of chrysotile during the same time period. As the crocidolite was never carded, spun or twisted, and all weaving of crocidolite tapes was done wet on a single loom, the predominant exposure at the plant was to chrysotile.”  In this study “Poisson regression modelling confirmed significant positive relations between estimated chrysotile exposure and lung cancer and asbestosis mortality observed in previous updates of this cohort.” 


The positive results at this plant question the above risk statement.   A study by Stayner et al. (2007) considered epidemiological evidence concerning this question fiber dimensions and toxicity and  found:  “Both lung cancer and asbestosis were most strongly associated with exposure to thin fibres (<0.25 μm). Longer (>10 μm) fibres were found to be the strongest predictors of lung cancer, but an inconsistent pattern with fibre length was observed for asbestosis.” Since this is a section on toxicokinetics,  I suggest the discussion of risk be removed and that the section focus on toxicokinetics.  





The Panel’s report on page 19 states: “However, since LAA also contains winchite (84%) and richterite (~11%), it would be prudent to determine whether these mineral forms contribute to the adverse health effects of LAA or whether there are interactive effects of winchite or richterite that modify the toxicity of tremolite.”  It is not clear to this reviewer if there is a recommended action with the phrase “it would be prudent to determine.”  I suggest rewording to clarify that it is an uncertainty.





The Panel’s report on page 20 states: “While inhalation studies have been conducted with tremolite (e.g., Bernstein et al., 2005), the relative potency of inhaled LAA should be compared to that of tremolite. This could add new information for refining the RfC for LAA.”  This sounds like the Panel is suggesting that EPA conduct a research project.  If so, I believe that is beyond the scope of the charge question.  Page 18 states: “While inhalation is regarded as the most physiologically relevant means of fiber exposure in animals, there is no published study with the LAA mixture with this route of fiber administration in experimental animals.”  Possibly the Panel is suggesting that the intratracheal installation potencies be compared.  If so, it should be clarified and more information provided on how it could refine the human RfC.





The Panel’s report on page 20 states: “It would be valuable for future research on LAA mode of action to focus on biomarkers that are more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma).”  It is unclear why the panel is suggesting another research project.  It appears to be beyond the scope of the charge question.  I suggest it be deleted from the report.





3. Is the Panel’s draft report clear and logical? 





The Panel’s report is fairly clear and logical.  My concerns about clarity are embedded in my comments to question 2.  





4.  Are the conclusions drawn or recommendations provided supported by the body of the Committee’s report?





As indicated above, some of the recommendations did not follow from the body of the document. 
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From: Angela Nugent
To: Pamela D. Marks
Subject: Re: September 25 Teleconference; SAB draft review report on EPA's Toxicological Review of Libby Amphibole


Asbestos
Date: 09/21/2012 07:31 AM


Ms Marks,


Please specify the names of the individuals listening in on the teleconference and I
will provide the call in information.


The Federal Advisory Committee Act requires Designated Federal Officers to
document participation (including listening in) in public teleconferences.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Pamela D. Marks" ---09/20/2012 04:14:06 PM---Dr. Nugent,  I would telephone
lines sufficient for three persons to attend the


From:    "Pamela D. Marks" <PMarks@bdlaw.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 04:14 PM
Subject:    September 25 Teleconference; SAB draft review report on EPA's
Toxicological Review of Libby Amphibole Asbestos


Dr. Nugent, 
I would telephone lines sufficient for three persons to attend the referenced



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:PMarks@bdlaw.com





teleconference on September 25, 2012.  
Can you please provide me with the call-in information?  
Thank you.  


Pamela D. Marks
Principal
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD  21201
T (410) 230-1315 ~ F (410) 230-1389
PMarks@bdlaw.com
CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge &
Diamond, P.C. and may be confidential or privileged.  The information is intended solely for the use of the
individual(s) or entity(ies) named above.  If you are not the intended recipient, be aware that any disclosure,
copying, distribution, or use of the contents of this message is prohibited.  If you have received this e-mail in
error, please notify us immediately by telephone at (202) 789-6000 or by e-mail reply and delete this message. 
Thank you.
Please consider the environment before printing this e-mail.


 


*********************** ATTACHMENT NOT DELIVERED 
*******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached
computer program could
contain a computer virus which could cause harm to
EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer
viruses introduced
into the EPA network.  EPA is deleting all computer
program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment
was legitimate, you
should contact the sender and request that they
rename the file name
extension and resend the Email with the renamed
attachment.  After
receiving the revised Email, containing the renamed
attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call
Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-
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4900.


***********************  ATTACHMENT NOT DELIVERED
***********************








From: Alan Lewis Gerstenecker
To: Angela Nugent/DC/USEPA/US@EPA
Subject: re: The SAB teleconference.
Date: 09/25/2012 03:13 PM


Ms. Nugent,


    Alan Gerstenecker here, editor of The Western News in Libby. .... We spoke last week. Sorry 
for the delay, but is there still time for me to be included in the teleconference today? Please 
respond with the link data.
    Thanks.


alg


Alan Lewis Gerstenecker, Editor
The Western News
311 California Ave.
Libby, Montana, 59923
W: 406 293-4124
C: 618 593-3932
F: 406 293-7187
agerstenecker@thewesternnews.com<mailto:agerstenecker@thewesternnews.com>
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From: Angela Nugent
To: Kathleen Raffaele
Subject: Call-in number
Date: 09/25/2012 01:18 PM


Hi Kathleen,


The call-in number for today's  SAB quality review teleconference is:


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials are posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Best,
Angela


_____________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Angela Nugent
To: Mihelcic, James
Subject: RE: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/25/2012 11:44 AM


OK....I'll correct it for the record.  Thanks for your response, Jim.
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Mihelcic, James" ---09/25/2012 11:05:53 AM---Angela, oops, i meant no... 2) Are there any technical errors or omissions or issues that are not ad


From:    "Mihelcic, James" <jm41@usf.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 11:05 AM
Subject:    RE: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Angela, oops, i meant no...


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


No


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Thursday, September 20, 2012 3:06 PM
To: Mihelcic, James
Subject: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Jim,


Did you intend the answer to question 2 to be "Yes"? Are there technical issues, etc., that are not adequately dealt with?


Please let me know.


thanks,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


[cid:2__=0ABBF0ECDFFB5A4D8f9e8a93@epamail.epa.gov]"Mihelcic, James" ---09/20/2012 08:46:18 AM---Angela, attached are my comments on
the Libby Report, Jim ________________________________________


From: "Mihelcic, James" <jm41@usf.edu>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/20/2012 08:46 AM
Subject: RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


________________________________


Angela, attached are my comments on the Libby Report, Jim


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Friday, August 31, 2012 2:13 PM
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of
Libby Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft)
for EPA’s FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review
Draft.pdf).
.
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012
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MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos
(August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a
draft report developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB
Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality
Reviews.


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference.
Because these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a
convenient tool.


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or
use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-
25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be
prepared to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the
quality review, a key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference.


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for
disposition of the draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled
Toxicological Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this
quality review:


o Background on the SAB advisory activity<https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true>,
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011
Draft)<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF>
o Draft SAB panel
report<
http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-
30-12.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. The information below includes some background and information about unique features
of this quality review and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These awards
are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background
on the SAB advisory activity<http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is found on
the SAB website,
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report
regarding the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel
report<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


(See attached file: Mihelcic_Reviw of Toxicological Review of Libby Amphibole.doc)








From: Angela Nugent
To: Elizabeth Anderson
Subject: Re: Submission Of Comments to Post for the Libby Amphibole Draft Risk Assessment:  SAB REVIEW, September


25, 2012
Date: 09/19/2012 08:31 AM


Thank you for providing your written statement, Ms. Anderson, which I have
submitted for web posting and will provide to members of the chartered SAB.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Elizabeth Anderson ---09/18/2012 09:41:30 PM---Dear Dr. Nugent I am
appending my written comments on the SAB Libby Amphibole Asbestos Review
Panel'


From:    Elizabeth Anderson <elanderson@exponent.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/18/2012 09:41 PM
Subject:    Submission Of Comments to Post for the Libby Amphibole Draft
Risk Assessment:  SAB REVIEW, September 25, 2012


 
Dear Dr. Nugent


 



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:elanderson@exponent.com





I am appending my written comments on the SAB Libby
Amphibole Asbestos Review Panel’s draft document. 
These comments are to be posted for the benefit of the
Charter SAB Committee meeting scheduled for September
25, 2012.  Currently you have acknowledged my request to
present oral comments.  I have review the Draft Libby
Amphibole Document at the request of W R Grace.


 
Best Regards


 
Elizabeth L Anderson, PhD, ATS Fellow


 
Vice President and Principal, Health Sciences
Exponent
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
703 624 6561
 [attachment "Elizabeth Anderson-LAA-SAB-Sept-2012.
Submitted to EPA.docx" deleted by Angela
Nugent/DC/USEPA/US] 








From: Mihelcic, James
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and


STAA Report
Date: 09/25/2012 11:05 AM


Angela, oops, i meant no...


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report?


No


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Thursday, September 20, 2012 3:06 PM
To: Mihelcic, James
Subject: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole 
Asbestos and STAA Report


Jim,


Did you intend the answer to question 2 to be "Yes"? Are there technical issues, etc., that are 
not adequately dealt with?


Please let me know.


thanks,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


[cid:2__=0ABBF0ECDFFB5A4D8f9e8a93@epamail.epa.gov]"Mihelcic, James" ---09/20/2012 08:46:18 AM---
Angela, attached are my comments on the Libby Report, Jim ________________________________________


From: "Mihelcic, James" <jm41@usf.edu>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/20/2012 08:46 AM
Subject: RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos 
and STAA Report


________________________________


Angela, attached are my comments on the Libby Report, Jim


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Friday, August 31, 2012 2:13 PM
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and 
STAA Report


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby 
Amph Asb and STAA-09.25.12.pdf)] information related to the teleconference planned for September 
25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf memorandum contains hot links to 
key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment 
entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)(See attached file: Asbestos 
Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and 
Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review 
Draft.pdf).
.
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review 
Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this 
teleconference by separate email.


Best ,



mailto:jm41@usf.edu

mailto:Angela Nugent/DC/USEPA/US@EPA





Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board 
(SAB) Quality Review Teleconference for two draft reports [Review (August 30, 2012) of EPA’s Draft 
Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and SAB 
Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement 
Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the 
chartered SAB, where the SAB will conduct quality reviews for two draft reports: 1) a draft report 
developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30, 2012) of 
EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 
2) a draft report developed by the SAB Scientific and Technological Achievement Awards (STAA) 
Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and 
Technological Achievement Awards.


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. 
Eastern Daylight Time). This memo provides details about the quality reviews for these draft 
reports and also provides background on the process for SAB Quality Reviews.


All materials for the teleconference will be sent to you by email and will also be posted on the 
SAB web page for teleconference. Because these materials are posted in a structured way on the 
web, it may be useful for SAB members to access this web page as a convenient tool.


To access the agenda and materials (including any public comments received) for the September 25th 
SAB Quality Review teleconference, please use the calendar link on the SAB website 
(www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the 
direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a34000
09-25


I will forward any written public comments to you as they arrive. Please review and consider them 
before the teleconference and be prepared to acknowledge comments you consider relevant during the 
quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to 
facilitate your participation in the quality review, a key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members 
and liaison members who have not participated in the panel or committee that developed the draft 
reports to please provide written comments to me electronically by September 20, 2012. We ask SAB 
members specifically to address the four quality review questions below from the vantage point of 
your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated 
to them, and posted on the SAB webpage dedicated to the teleconference.


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to 
delegate decision authority for disposition of the draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in 
Science Advisory Board (SAB) quality reviews” describes the standard approach to SAB quality 
review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole 
Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of 
EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). The 
links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity<https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true>,
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby 
Amphibole Asbestos in Support of Summary Information on the Integrated Risk Information System 
(IRIS) (August 2011 
Draft)<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-
ASB_TOX_REVIEW_-_ERD.PDF>
o Draft SAB panel 
report<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa88198525
30-12.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael 
Dourson, Gina Solomon, Daniel Stram, Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement 
Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. The 
information below includes some background and information about unique features of this quality 







review and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the 
Administrator at the request of the Office of Research and Development concerning nominations for 
the Agency’s Scientific and Technological Achievement Awards (STAA). These awards are established 
to recognize EPA employees who have made outstanding contributions in the advancement of science 
and technology through their research and development activities, as exhibited in publication of 
their results in peer-reviewed journals. Background on the SAB advisory 
activity<http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> 
is found on the SAB website,
o Unique features of this quality review. The SAB STAA Committee developed recommendations 
regarding specific awardees, but the quality review draft does not include the content for 
Appendix B "Nominations Recommended for Awards" because the Administrator has not yet made 
decisions about specific awards. The quality review will focus on the general recommendations in 
the draft report regarding the STAA process. After the EPA announces the awards, the full report 
will be made available on the SAB website.
o Draft SAB panel 
report<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b28728525
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and 
Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


(See attached file: Mihelcic_Reviw of Toxicological Review of Libby Amphibole.doc)








From: Angela Nugent
To: Burke, Thomas
Subject: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/21/2012 11:15 AM


Hi Tom,


Sorry that there is so much work for you and Board members at the end of our
fiscal year!


I hope you don't mind my checking in on the status of your comments.  I hope to
circulate and post a compilation of comments today.


Hoping all is going well,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:tburke@jhsph.edu






From: John E. Vena
To: Angela Nugent/DC/USEPA/US@EPA
Subject: vena comments - Libby Amphibole Asbestos
Date: 09/20/2012 06:04 PM
Attachments: Comments from Vena Libby Amphibole September 2012.docx


 
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Thursday, September 20, 2012 11:58 AM
Subject: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
 


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)] information related
to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf memorandum contains hot links to key information for
the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole
Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++
August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)
and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please
use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.



mailto:jvena@uga.edu

mailto:Angela Nugent/DC/USEPA/US@EPA

http://www.epa.gov/sab

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25



Comments from Dr. John E. Vena, September 20, 2012








[bookmark: _GoBack] Science Advisory Board (SAB) review of the Agency’s Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).





1. Were the original charge questions to SAB Standing or Ad Hoc Committees adequately addressed? 





I extend my compliments to the Panel for the comprehensiveness and thoroughness of their review. The review is exceptional in content and format. Explicit recommendations are made after very well written responses to the questions, thoughtful critique of document and justification for the recommendations that follow. In my opinion the two general charge questions and the specific charge questions on mineralogy, Toxicokinetics, Noncancer health effects, carcinogenicity of Libby amphibole asbestos, and inhalation reference concentration, and inhalation unit risk were very effectively answered.  It is noteworthy that they developed well articulated responses and complemented them with very detailed feedback with superb comments and recommendations. The long-term research needs were well done. See below for specific comments and a few corrections.





2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt with in the Committee’s report? 





None that I can tell based on my expertise.





3. Is the Committee’s report clear and logical? 





The cover letter is concise and the text very effectively highlights the major recommendations. The letter captures the sentiments of the full review report. A few minor points on cover letter:


Page 1 around line 30 Add a bullet on the strong recommendation in the section on fiber toxicokinetics (pages 1 and 16). 


Page 1 line 45. I recommend stating specifically what the guideline for epidemiologic data is.


Page 2 line 6 if reevaluate the default what does the panel recommend as substitute?


Page 2 lines 32-34 states the recommendation to consider epidemiologic studies of other amphiboles for model selection, may be helpful to state why. Also this recommendation is not in the executive summary as far as I could tell but is clearly stated and justified on page11, section 3.1.1.








The executive summary is well done and provides an excellent overview of answers to charge questions and recommendations.


Page 3 lines 21-25. Upper part of paragraph agrees with selection of the Libby cohort. Seems awkward that the limitations are stated here and suggest deleting the lines.


Page 7 line 29 Why would other “models might have provided very different estimates of risk that are not discussed” This is not clear and should be rewritten and explained.


Page 7 lines 34-36 this recommendation seems reasonable but would it change the outcome? Is this done in all other IRSI documents? 





Page 20 line 33 add “and mortality” after “incidence”??


 


4. Are the conclusions drawn or recommendations provided supported by the body of the Committee’s report? 





Yes. In my opinion the report is very well written and comprehensive in responses to the charge questions.















The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: JGiesy@aol.com
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amp...
Date: 09/20/2012 02:13 PM


Never mind.  Sorry.  Working from oldest to newest emails.
 
John P. Giesy, Ph.D., FRSC
Professor & Canada Research Chair in Environmental Toxicology
Dept. Veterinary Biomedical Sciences
Toxicology Program Faculty, Toxicology Centre
University of Saskatchewan
44 Campus Drive
Saskatoon SK S7N 5B3, Canada


Concurrent positions:
Emeritus Distinguished Professor of Zoology, Michigan State University
Honorary Professor, School of Biological Sciences, The University of
Hong Kong
Chair Professor at Large, Dept. Biology and Chemistry, City University
of Hong Kong
Concurrent Professor, School of Environment, Nanjing University
Visiting Professor, Xiamen University
Einstein Professor, Chinese Academy of Science
Distinguished Honorary Professor, King Saud University


Email: john.giesy@usask.ca
Website: http://www.usask.ca/toxicology/jgiesy/


Tel (direct): 306-966-2096
Tel (Secretary): 306-966-4680
FAX: 306-966-4796
Mobile: 306-717-8151
 
In a message dated 9/20/2012 11:05:58 A.M. Mountain Daylight Time, Nugent.Angela@epamail.epa.gov writes:


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and
citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)] information related
to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf memorandum contains hot links to key
information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos
(August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft
report developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB
Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 
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All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because
these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use
the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared
to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a
key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of
the draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific
and Technological Achievement Awards. The information below includes some background and information about unique features of this
quality review and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office
of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding
the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
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The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov








From: Angela Nugent
To: David Hoel
Bcc: Deborah Swackhamer
Subject: RE: SAB presentation.
Date: 09/25/2012 02:08 PM
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From: Angela Nugent
To: gsolomon@calepa.ca.gov
Subject: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/21/2012 11:16 AM


Hi Gina,


Sorry that there is so much work for you and Board members at the end of our
fiscal year!


I hope you don't mind my checking in on the status of your comments.  I hope to
circulate and post a compilation of comments today.


Hoping all is going well,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Michael Dourson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/21/2012 09:01 AM
Attachments: Dourson Libby Comments .docx


Angela


Here are my thoughts on the Libby review.  Wow!  More work than I anticipated, but gladly done.  Thanks for the opportunity to help!


Michael 


Ps.  Unfortunately, I will only be able to get to the STAA report over the weekend.


On 9/20/12 11:57 AM, "Angela Nugent" <Nugent.Angela@epamail.epa.gov> wrote:


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]  information related to the
 teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for the
quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review
(August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report
developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012
Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because
these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use
the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared
to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a
key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
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Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review 


Michael Dourson








1. Were the charge questions adequately addressed? 





I agree that the charge questions were adequately addressed for the most part.  The following points, however, should be reconsidered by the panel:





Page: 18, line 42.  The panel’s suggestion to combine effects does not seem unreasonable, but combining outcomes also means combining background incidences.  Do we know such backgrounds for other endpoints?  For example, an assumption of 1% incidence each for all 3 endpoints, which would be consistent with EPA's assumption for 1% for 1 endpoint (LPTs), may not be appropriate.


Page: 21, line 19.  I would be more comfortable with the panel's conclusion, if it requested EPA to conducted a more formal MOA-key event analysis using its current guidance (EPA, 2005) and that of the International Programme on Chemical Safety (IPCS), developed in part by EPA senior staff (numerous publication here). We appear to have sufficient understanding of asbestos to analyze several possible MOAs, including direct mutagenesis, formation of reactive oxygen species, immune suppression, inhibition of spindle formation, and regenerative regrowth due to cell necrosis. Key events for these various MOAs should be sought and analyzed within the established frameworks that others are now routinely using. Carcinogenesis from foreign body implants, a well-known phenomenon, should also be explored. The physical characteristics of LAA and the type and timing of tumor appearance are also highly relevant in the determination of MOA, as per EPA (2005) guidelines. Such a formal MOA analysis would be preferred, I should think, to statements that the mechanisms by which LAA produces malignancy and fibrosis are complex and likely multifactorial.


Page: 24, line 12.  EPA (2005) cancer guidelines specifically caution against asking for a "mechanism of action" for cancer evaluations. Rather EPA guidance dictates use of the Mode of Action (MOA) concept.  Thus, the relevant question for the panel should be: are the data sufficient to determine one or more MOAs, or can the available data be used to exclude one of more MOAs. This is why a more formal MOA analysis would be helpful, as per the previous comment.


Page: 26, line 38.  The panel's thoughts here are spot on. In addition to the visual fit, one of EPA's criteria suggested by the panel, EPA also has 3 additional criteria for BMD model selection.  These are a model’s p-value (where models with values of greater than 0.1 are selected), scaled residuals in the area of the BMCL (where models with absolute values of 2 or less are selected) and the ratio of BMC to BMCL (where models with lower values are selected). These criteria should be similarly analyzed.


Page: 27, line 8.  This is yet another good suggestion by the panel, and if taken up, would then necessitate some consideration for reducing the default uncertainty factor of 10-fold for within human variability.  This is because this uncertainty factor accounts for human variability as does reduction in the Benchmark Response (BMR) used to determine the point of departure.


Page: 31, line 24.  I do not understand the panel’s comment here, probably because I do not understand epidemiology terms. The terminology that EPA uses for this conversion, "fibers/cc-year," can be interpreted as "fibers per cc per year," similar to the commonly used toxicological term "mg/kg-day" which is interpreted as "mg per kg per day." Is "fibers per cc per year" what is meant? If not, what does the term mean?


Clarification of this terminology is important since one either then divides or multiplies by 60 or 70 years, or uses an uncertainty factor to adjust for partial lifetime exposures.


Page: 32, line 29.  I would be more comfortable with the panel's conclusion, if it could convinced me that some other effect might occur up to 10-fold lower than the BMCL of the chosen critical effect of LPT.  This evidence might be theoretical (e.g., expected asbestos distribution and accumulation in another organ) or actual (e.g., community data indicate more immune suppression occurring than lung effects). Since the lung is already known to be impacted early in the pathogenic process by this lung-accumulating chemical---correct?--- the evidence for another, more sensitive effect, should be compelling. EPA’s justifications for this factor are not inappropriate scientific speculations, but the choice of 10-fold does not followed EPA (2002) guidance, nor practice. For example, lack of chronic duration is not an appropriate justification for the database uncertainty factor, as the SAB panel correctly points out. This uncertainty is addressed in the factor for subchronic to chronic where EPA has judged that a value of 1-fold is appropriate.


Page: 34, line 20.  I only scanned the EPA text, but is the panel stating that EPA has only one study from which to select in order to determine the RfC?  Or is it that multiple studies exist and only 1 has been selected?  If it is the former, then do the recently published studies on two other cohorts, suggested by the panel for EPA to consider, obviate this concern?  If it is the latter, this is the current practice by risk assessors everywhere.





2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report? 





I would value an enhancement to the Administrator’s letter on page 2, line 8, along the lines of requesting a more formal MOA analysis using EPA current guidance and that of the International Programme on Chemical Safety (IPCS).  The specific text to be enhanced is:





· [bookmark: _GoBack]The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to Humans by the Inhalation Route” in accordance with EPA’s Guidelines for Carcinogen Risk Assessment. The SAB views the mode of carcinogenic action of LAA as complex, and therefore the default linear extrapolation at low doses is appropriate. 





3. Is the draft report clear and logical? 





I agree that the draft report is clear and logical.  The following items might be seen as enhancements:





Page: 2, line 9.  It appears that several of the expert public comments disagree with this judgment of the critical effect as Localized Pleural Thickening (LPT). What is the panel's response, for example, to the comments of Dr. Moolgavkar on this topic?





Page: 11, line 33.  Do the "numerous publications on the mode of action of other amphiboles" suggest to the panel that the formation of reactive oxygen species, immune suppression, and/or inhibition of spindle formation are likely Modes of Action (MOA) for the development of lung tumors or mesothelioma?  If so, how likely are these MOAs to be operating with Libby Amphibole asbestos (LAA)?





Page: 17, line 31.  An assumption was made by EPA for background incidence of LPTs of 1%, I believe. Does the panel recommend that EPA obtain a better estimate of background for this group, perhaps from hospital data in this area?





Page: 17, line 43.  The panel raises another good point here. The modeling of LPTs from the Marysville cohort should be consistent with modeling of LPTs from other cohorts that might have less accuracy or exposure precision.  Has EPA done this?  If not, is the panel recommending that it does?





Page: 18, line 27.  Does this paragraph represent the panel's response to public comments of Dr. Moolgavkar regarding LPTs as the critical effect for RfC development? If so, please acknowledge these comments. If not, what is the panel's response?





Page: 20, line 7.  The panel’s description of in vitro assays would enhance EPA's text on MOA analysis. Does the panel feel, however, that similar in vitro assays from other asbestos forms can shed insight with LAA? The MOA for cancer does not appear to be mutagenic, both from the available in vitro data on LAA, and from LAA's physical characteristics. An analysis of this mutagenic MOA as per EPA or IPCS guidelines would likely yield a negative finding, suggesting another, or multiple other, MOA.  This points again to the request for a more formal MOA analysis.





4. Are the conclusions drawn or recommendations provided supported by the body of the draft report? 





With the considerations of suggestions made in this review, and those of other SAB reviewers, this report will be a very important, and scientific credible response to a pressing Agency problem.  Public health will be well served when EPA’s report is revised.
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participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the
draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity <https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true> , 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF> 
o Draft SAB panel report
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-
12.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific
and Technological Achievement Awards. The information below includes some background and information about unique features of this
quality review and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office
of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity <http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is
found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding
the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-
13-12%20Quality%20Review%20Draft.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

file:////c/nugent.angela@epa.gov






From: David Hoel
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: SAB presentation.
Date: 09/18/2012 07:10 PM


Angela
My affiliation is Exponent Co. for this particular work which was sponsored by W.D. Grace Co.
David


From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Tuesday, September 18, 2012 3:16 PM
To: David Hoel
Subject: Re: SAB presentation.


Dear Mr Hoel,


I have listed you as a speaker to provide oral comments (three minutes in length) at the September 25, 2012, quality review teleconference of the
chartered SAB. Please confirm that your organizational affiliation is Exponent and let me know if you are presenting remarks on behalf of a particular
organization. I will provide your written comments to the members of the chartered SAB.
I request that you also, after your brief remarks, please be prepared to address any clarifying or follow-up questions the members of the chartered
SAB may have about her oral comments,


I ask you also to send me an email on September 25th confirming that you has accessed the teleconference, once she is on the line and also
please use a hand set (rather than a speakerphone) to ensure the best audibility for participants on the call.


The call-in number for will be:


866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference. To access the agenda and materials for
the call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


David Hoel ---09/18/2012 01:10:45 PM---Dr. Nugent I wish to make a few oral comments to the SAB committee on the 25th. This concerns the
Li


From: David Hoel <dhoel@exponent.com>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/18/2012 01:10 PM
Subject: SAB presentation.


Dr. Nugent 
I wish to make a few oral comments to the SAB committee on the 25th. This concerns the Libby Asbestos report.
I have attached a short written report that I would like the committee to have at the time of my presentation.
Thank you for your consideration.
David Hoel[attachment "Hoel&Moolgavkar.pdf" deleted by Angela Nugent/DC/USEPA/US] 
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From: Angela Nugent
To: Solomon, Gina
Subject: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/21/2012 11:14 AM


Hi Gina,


Sorry that there is so much work for you and Board members at the end of our
fiscal year!


I hope you don't mind my checking in on the status of your comments.  I hope to
circulate and post a compilation of comments today.


Hoping all is going well,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Angela Nugent
To: Michael Dourson
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/21/2012 09:30 AM


Thanks for these valuable comments, Mike, and sorry for the heavy load for you as Lead Reviewer.  


I'll look for your STAA comments on Monday.


Best,
Angela


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Michael Dourson ---09/21/2012 09:01:01 AM---Angela Here are my thoughts on the Libby review.  Wow!  More work than I


From:    Michael Dourson <mdourson@tera.org>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/21/2012 09:01 AM
Subject:    Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Angela


Here are my thoughts on the Libby review.  Wow!  More work than I anticipated, but gladly done.  Thanks for the opportunity to help!


Michael 


Ps.  Unfortunately, I will only be able to get to the STAA report over the weekend.


On 9/20/12 11:57 AM, "Angela Nugent" <Nugent.Angela@epamail.epa.gov> wrote:


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]  information related to the 
teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for the quality
review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole
Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++ 


August 31, 2012 


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
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2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please
use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September
20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the
draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity <https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true> , 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011
Draft) <http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF> 
o Draft SAB panel
report <http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-
12.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity <http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has not
yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report <http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
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1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
[attachment  "Dourson  Libby Comments  .docx"  deleted by  Angela Nugent/DC/USEPA/US]  
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From: Jayni Lanham
To: Angela Nugent/DC/USEPA/US@EPA
Cc: Karl S. Bourdeau
Subject: Comments to chartered SAB for September 25, 2012 teleconference
Date: 09/18/2012 10:11 PM
Attachments: 2012-09-18 Letter from B&D to Chartered SAB.PDF


Dear Dr. Nugent,
 
Please accept the attached letter that provides comments to the chartered SAB regarding the
SAB draft review report on EPA’s Toxicological Review of Libby Amphibole Asbestos, to
be addressed during the September 25, 2012 teleconference. 
 
As requested in the letter, please distribute this letter and its attachments to the members of
the chartered SAB. 
 
Sincerely yours,
 
Jayni Lanham
Associate
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD  21201
T (410) 230-1333 ~ F (410) 230-1389
JLanham@bdlaw.com


CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge & Diamond, P.C.
and may be confidential or privileged.  The information is intended solely for the use of the individual(s) or entity(ies)
named above.  If you are not the intended recipient, be aware that any disclosure, copying, distribution, or use of the
contents of this message is prohibited.  If you have received this e-mail in error, please notify us immediately by
telephone at (202) 789-6000 or by e-mail reply and delete this message.  Thank you.
IRS CIRCULAR 230 DISCLOSURE: To the extent that tax advice is contained in this correspondence or any attachment
hereto, you are advised that such tax advice is not intended to be used, and cannot be used for the purpose of (i)
avoiding penalties under the Internal Revenue Code, or (ii) promoting, marketing or recommending to another party the
tax advice contained herein.
Please consider the environment before printing this e-mail.
 
 
 


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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September 18, 2012



VIA E-MAIL AND FIRST CLASS MAIL



Dr. Angela Nugent
Designated Federal Officer 
EPA Science Advisory Board (1400R)
1200 Pennsylvania Avenue, N.W. 
Mail Code: 1400R 
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Nugent:



We are providing this supplement to our June 25, 2012 letter to Dr. Diana Wong on 
behalf of W. R. Grace & Co. identifying procedural and substantive deficiencies concerning the 
SAB Draft Report (“Draft Report”) on the Libby Amphibole Asbestos Draft IRIS Assessment 
(“Draft Assessment”).  Given the importance of the issues we are raising regarding the scientific 
integrity of the Draft Report, I ask that you provide this letter and the attached June 25, 2012 
letter promptly to all chartered SAB members for their consideration.1  These letters contain 
information central to the question of whether the Draft Report (i) fulfills the SAB obligations 
regarding review of IRIS assessments, (ii) has been prepared consistent with public participation 
procedures that ensure the transparency and scientific soundness of IRIS reports, and 
(iii) provides EPA with clear advice grounded in objective and best available science.  We 
respectfully request that the chartered SAB address in the course of its September 25, 2012 
teleconference the fundamental issues set forth below. 



In light of complex and controversial technical issues being addressed for the first time in 
the Draft Report, meaningful public participation in its development is of paramount importance.  
Considerable technical expertise regarding these issues exists outside of the SAB panel and 
should inform the deliberations of the SAB.  Accordingly, we reiterate a request that has been 
made at each phase of the SAB panel (“Panel”) review process:  additional time should be 
allowed for technical experts and any other public commenters to present information to the 
chartered SAB at its September 25 teleconference. A three minute time period for an individual 



                                                
1 See Letter from Karl Bourdeau to Dr. Diana Wong (June 25, 2012), attached hereto as Attachment A.
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presentation is patently inadequate, especially in light of the complexity of the issues at stake.  
We urge that the SAB allow outside scientific experts up to ten minutes to address the chartered 
SAB, and that it engage in a dialogue with commenters at an appropriate point during the 
teleconference to allow exploration of key issues and to demonstrate some consideration of 
public comments.  In light of the limited number of speakers likely to present at the 
teleconference, these requests should not present a logistical problem.  Moreover, such 
procedural safeguards are consistent with the augmented public participation measures to which 
the SAB Staff Office has recently committed for IRIS assessments, and would ensure that the 
input of highly qualified external technical experts is meaningful.



The importance of adequate public input concerning the chartered SAB's consideration of 
the Panel's Draft Report is illustrated by several fundamental procedural and substantive 
shortcomings concerning the Report that need to be brought to the chartered SAB’s attention. 
Some of these deficiencies are summarized below and demonstrate why the chartered SAB 
should conduct a thorough review of the Report, informed by public comment, to ensure that the 
final Report presents to EPA clear scientific recommendations that are amply justified by the 
weight of best available scientific evidence.



1. RAW DATA UPON WHICH EPA BASES ITS DRAFT ASSESSMENT AND WHICH
WERE NOT MADE AVAILABLE TO THE PUBLIC AND THE PANEL DURING 
THE PANEL’S DELIBERATIONS CLEARLY SHOULD BE CONSIDERED AND 
SUBJECTED TO PUBLIC COMMENT PRIOR TO FINALIZING THE REPORT



It is axiomatic that data underlying an IRIS assessment must be available in a timely 
fashion to ensure meaningful public participation.2  As described below, key data upon which the 
Draft Assessment has been based have been unavailable to both the Panel and the public.  In 
particular, based upon the record, it appears that no SAB panelist or member of the public had 
access to the full data sets from which the proposed RfC or IUR were derived (although one 
panelist seems to have obtained a restricted portion of one of the raw data sub-cohorts). The 
Panel should have received the data to support and enlighten their review, and the data should 
have been available for public comment.  



To conduct a thorough scientific review of the Draft Assessment, we sought to obtain the 
complete set of data upon which the RfC and IUR are predicated.  With respect to the RfC-
related data, after pursuing the data without success from the SAB staff (which may not have the 
full data set), we received  these data for the first time in late July 2012 from another source.  To 
do so, we had to seek the data from a research institution (University of Cincinnati) and have the 



                                                
2 Access to such data is also required by EPA’s Information Quality guidelines to ensure the objectivity of 



highly influential scientific information (such as IRIS assessments) disseminated by EPA.  EPA, Guidelines for 
Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by the 
Environmental Protection Agency (Oct. 2002), available at http://www.epa.gov/quality/informationguidelines/.
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release reviewed by that institution’s internal review process.  Ultimately, that institution 
determined that the data could be released, with only a minor and reasonable proviso that “date 
of hire” information of any particular individual not be disclosed.   This approach provided a 
simple solution to any privacy concerns.  Thus, those data could easily have been made available 
to the public at the time that EPA issued its Draft Assessment for review.  



With respect to data underlying the cancer IUR, we requested those data on February 13, 
2012.  On July 23, 2012, we received correspondence from the agency that ultimately handled 
the request (the Center for Disease Control) estimating that we would receive a final response to 
our request on January 31, 2014.  Nonetheless, on September 4, 2012, we received the requested 
data, and are now awaiting response to a follow-up request for a glossary of abbreviations used 
in the information provided so we can begin to analyze the data.  No portion of the data finally 
provided to us was withheld as requiring confidentiality protection, indicating that it could and 
should have been provided long ago.



Unavailability of these data raises a significant question concerning the process 
undertaken to ensure the scientific integrity of the final Report and Assessment.  Without access 
to these data, input from the scientific community has been severely restricted.  Moreover, the 
Panel’s own review was restricted, and seemingly deficient as a result.  For instance without the 
data, the Panel may not have been aware that duration of exposure is clearly the best measure of 
dose in the Rohs full data set (Rohs et al., 2008), a fact that calls into question the entire RfC 
analysis as explained in new expert comments (submitted to the chartered SAB by S. 
Moolgavkar and D. Hoel) based upon the now available data. The data are also necessary to 
confirm that age confounds the Rohs data set. These data issues are central to the question of 
whether the RfC is scientifically valid, and illustrate how the unavailability of the Rohs data 
prevented a identification and evaluation by the Panel of significant issues.     



Because these data were unavailable until now, the chartered SAB should refer the Draft 
Report back to the Panel for its consideration of the data.  In addition, the Panel should be 
advised to allow sufficient time for the public to assess and prepare comments based upon these 
data, which are not “new,” but importantly are the data upon which the proposed RfC and IUR 
are based.  A thorough review of these data is necessary to assess the scientific integrity of 
EPA’s analysis.



2. THE DRAFT REPORT FAILS TO ACKNOWLEDGE A SUBSTANTIVE AREA OF 
DISAGREEMENT AMONG SAB PANELISTS



The Panel’s deliberations evidence strong disagreement among panelists on issues that go 
to the heart of the scientific validity of the Assessment.  Unless these disagreements were fully 
resolved, they should be reflected in the final Report, consistent with SAB policy.  As provided 
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by SAB procedures for peer review of IRIS assessments, “[w]here consensus is not reached, the 
major substantive areas of agreement and disagreement are captured in the final report.”3



Specifically, the Report should discuss Dr. Peto’s fundamental concern that the RfC is 
simply not scientifically credible.  To illustrate the result of the “extreme error” in the calculation 
of the RfC, Dr. Peto explained to the Panel that use of data provides a “reality check on the 
appropriateness of the modeling for pleural thickening.”4  By way of example, he explained that 
the modeling proposed by EPA “would imply that 50 percent of British women have pleural 
thickening caused by asbestos, which is not the case.  And that discrepancy between this 
modeling and that illustrates how extreme the error is.  And I just think it's inappropriate to 
present these calculations.  I think they are -- I think they are completely divorced from 
reality.”5



Dr. Peto followed up with written comments to Panel members explaining his analysis 
and concluding that the RfC “analysis based on this [Michaelis-Menten] model are [sic] 
therefore wrong, and should be removed from the report.”   He then states that, “It is not 
reasonable to fit a model that is clearly wrong and attempt to allow for the error in the 
uncertainty analysis. The model must be discarded.”6  



The record of Panel deliberations suggests some reluctance by others on the Panel to 
address the complex issues raised by Dr. Peto.  Dr. Peto’s concerns persisted as of at least May 1, 
when he stated the following:



p. 88 : “I mean I think the wrong models have been fitted.  That’s my 
fundamental concern with the whole document.”  



p. 93: “But why fit the model at all when you know that it’s wrong?  It’s 
just the wrong model.  I mean the idea that you can just fit any old model 
to a graph; the graph shouldn’t have been drawn in the first place.”  



                                                
3 SAB Staff Office, EPA, Advisory Committee Meetings and Report Development: Process for Public 



Involvement (Sept. 2004) at 6, available at yosemite.epa.gov/sab/SABPRODUCT...reports/.../sabso_04_001.pdf. 



4 Dr. Julian Peto, Feb. 6, 2012 Transcript at 200, attached hereto as Attachment B.  This citation and 
subsequent citations to transcripts are to transcripts prepared by a court reporter of the Panel’s February 6, 7, 8; 
May 1, 8; and July 25 teleconference proceedings.



5 Id. (emphasis added).



6 Email from Dr. Julian Peto to Dr. John Neuberger, Dr. Mort Lippmann, and Dr. David Kriebel (Mar. 22, 
2012) (obtained via Freedom of Information Act), attached hereto as Attachment C.  
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p. 95: “I mean there’s nothing else I can say.  I just think it’s scientifically 
preposterous to carry on.”



p. 116: “It’s silly to fit a model that is wrong and then modify the 
conclusions. You just fit a model which is more plausible to start with.” 



p. 117: “The specific suggestion is that the – a more plausible model 
should have been used for calculating the RfC. . . . (interruption). . . .Not 
for discussion of uncertainty factors afterwards.”



p. 122:  “You can’t choose a model which you know is wrong and then 
discuss how you should modify your predictions.  I mean the predictions 
are a consequence of the model. . . . I mean it (sic) completely 
unreasonable. It’s not the way to do science. . .”7



Dr. Peto has over 30 years’ experience in the epidemiology of asbestos-related diseases.  
Based on that experience, he has clearly and repeatedly expressed strong and fundamental 
concerns regarding the modeling employed by EPA to derive the proposed RfC.  Aside from a 
mention in the Draft Report that EPA should consider “plausibility” of a model8, we have not 
discerned in either the record of the Panel’s deliberations or in the Report that these concerns 
have been fully addressed and resolved.  



Notably, the Draft Report does not advise EPA to discard the model it used, but instead 
merely suggests that EPA consider use of another model as well, an approach that does not 
remedy Dr. Peto’s concerns.  Unless those concerns were ultimately resolved to Dr. Peto’s 
satisfaction, the final Report should acknowledge the significant points raised by him and explain 
why the Panel as a whole did not consider them meritorious.  Only in that way can the public 
have confidence that the SAB made an attempt to understand and resolve complex scientific 
issues presented to it.  At a minimum, and as has been done with other IRIS assessments (e.g., 
the recent dioxin IRIS assessment), the chartered SAB should address this diversity of Panel 
member opinions at its teleconference and recommend to the Panel that Dr. Peto be offered the 
opportunity to present a dissenting opinion in the Report if his concerns persist.



                                                
7 Dr. Julian Peto, May 1, 2012 Transcript at 88, 93, 95, 116, 117, & 122 (emphasis added), attached hereto 



as Attachment D.



8 Draft Report at 4.
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3. SIGNIFICANT TECHNICAL DEFICIENCIES RAISED BY OUTSIDE EXPERTS
HAVE NEVER BEEN ADDRESSED BY THE PANEL



The Panel deliberations and Draft Report do not reflect consideration of key technical 
comments made by highly qualified public commenters that present significant questions about 
the scientific integrity of EPA’s Draft Assessment.  Nor does the Draft Report provide EPA 
guidance regarding these fundamental issues.  By way of illustration only, the following 
important public comments have not been addressed in the Draft Report, or, to our knowledge, in 
any meaningful way in the course of the Panel’s deliberations:  



(i) The calculation of the RfC should be based upon average concentration because 
the lifetime cumulative exposure used in the Draft Assessment: (a) yields a 
confusing final RfC that would be misinterpreted by risk assessors because the 
daily dose assumes a lifetime of exposure; and (b) contains an unnecessary 
adjustment divisor of 60 (or 70, as now recommended in the Draft Report).9  



(ii) The full Rohs data base from which the RfC subcohort was derived is confounded 
by age, making reliance on that data base inconsistent with EPA policy and sound 
science.10



(iii) The weight of scientific evidence does not support the Draft Report’s conclusion 
that pleural plaques are associated with pulmonary deficits, because referenced 



                                                
9 See comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, Inc.  



April 9, 2012, p. 3 and 11-13, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/
7896D6DE96BECA7F85257956006D544B?OpenDocument, stating “Because the cumulative exposure point of 
departure (POD) was converted to average air concentration over a 70-year lifetime (minus 10 years) to derive the 
RfC, the RfC will be below an effects threshold for almost all exposure scenarios used in risk assessment (e.g. a 30 
year residential scenario)” and asking the SAB Panel to “Resolve the issue of lifetime averaging and real-world 
applications of the RfC that would result in erroneous findings of unacceptable non-cancer hazard.”  Dr. Anderson 
also stated in follow up comments for the May 1, 2012 teleconference, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, that “use of the 
proposed RfC including the division by 60 years (or 70 years as proposed by the SAB) leads to false positives.”  See 
also comments by Suresh H. Moolgavkar, M.D., Ph.D., March 27, 2012, p. 2, available at http://yosemite.epa.gov/
sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocument: “Since the 
objective is to estimate a reference concentration, why does the Agency estimate an exposure-response relationship 
for cumulative exposure?  An alternative approach would be to use concentration directly in the statistical analysis.  
. . . Since the BMCL is obtained directly in terms of the concentration, it can be used as the point of departure (POD) 
for an RfC calculation without dividing by 60 (tantamount to adding a third uncertainty factor) . . .”



10 See comments by Suresh H. Moolgavkar, M.D., Ph.D., for the February 6, 2012 SAB Panel session, p. 16 
-17, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F8525795
6006D544B?OpenDocument:  “I do not have access to the exact data used by the Agency, but I have analyzed full 
Rohs dataset as described above and there is strong evidence of confounding by age.  By its own criteria, the 
Agency should not be using this dataset for derivation of an RfC.”
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studies do not support the proposition for which they were cited.11  Although the 
Draft Report now provides additional citations on this issue, the Panel never 
directly explains how it is addressing the well-founded and specific expert public 
comments concerning these studies’ findings, or how the Panel construes the 
studies to somehow support the conclusion set forth in the Draft Report.    



Overall, the content of the panel deliberations and the resulting Draft Report do not 
reflect thoughtful consideration of key scientific deficiencies raised by highly qualified external 
experts in their fields.  Therefore, the chartered SAB should refer the Draft Report back to the 
Panel to address and resolve these and other public comments in a transparent and meaningful 
manner. 



4. THE SAB’S FINAL REPORT AND COVER LETTER TO EPA SHOULD MORE 
DIRECTLY ANSWER THE CHARGE QUESTIONS SO AS TO FURNISH EPA 
CLEAR AND USEFUL GUIDANCE



(i) The Report should state that the non-cancer endpoint is not causally related to 
adverse effects.



The SAB Draft Report does not fully respond to EPA’s charge question with respect to 
the localized pleural thickening (“LPT”), the selected non-cancer endpoint.  EPA’s charge asks 
the SAB to comment upon “whether the selection of this critical effect and its characterization is 
scientifically supported and clearly described.”12  This question has not been answered, 
                                                



11 See comments by Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P., Professor of Medicine, Biostatistics, and 
Epidemiology, Director, Environmental Biosciences Program, Attending Physician, Pulmonary Medicine Consult 
Service, Medical University of South Carolina, April 8, 2012, p. 4-5, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, stating that “It is 
true that the preponderance of a large body of literature demonstrates that there is no statistically significant or 
clinically significant correlation between pleural plaques and decreased pulmonary function.”  See also pp. 22-25 
and Appendix reviewing four recent publications.



See also comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, 
Inc., April 9, 2012, p.4, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96
BECA7F85257956006D544B?OpenDocument, explaining that “the Rohs et al team has lung function data” [per a 
letter from Dr. Lockey to Dr. Wong of January 1, 2012] and that in a previous study Dr. Lockey “actually did not 
find a statistically significant relationship between ‘restrictive lung defect’ . . . . and cumulative exposure.”  They 
further review limitations of cited studies and conclude (p. 8) that “if the quantitative relationship between LPT 
(pleural plaques) is not confirmed to be associated with an adverse effect such as decreased lung function, and the 
mechanism for such a relationship is unknown, it can be viewed only as a marker of exposure that is not verifiably 
causative of an adverse effect.”



12 Charge Question II.A. 2, Charge for IRIS Assessment for Libby Amphibole Asbestos, attached to 
December 21, 2011 Memorandum from B.Clark, NCEA to V. Vu, EPA SAB (“Charge Question”), available at
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocu
ment (emphasis added).
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particularly with respect to the issue of whether there is any proven causal association between 
LPT and a functional impairment based upon the weight of scientific evidence.   To be thorough 
and clear, the SAB Report should clearly state, for the reasons summarized below, that portions 
of EPA’s characterization are not scientifically supported.   



For example, the first two symptoms that EPA’s Draft Assessment references as possibly 
associated with LPT are “breathlessness during exercise and chronic chest pain.”  As expert 
public comments have made clear, credible scientific support for that portion of EPA’s Draft 
Assessment is lacking.  Furthermore, to our knowledge, the Panel has not even addressed that 
portion of EPA’s Draft Assessment.  The final Report should explicitly state that this portion of 
EPA’s Draft Assessment is not supported by available scientific evidence.



For the third and last symptom that EPA’s Draft Assessment suggests is associated with 
LPT, “restrictive lung function,” the Draft Report provides a vague and unclear conclusion 
whose meaning and underlying reasoning is virtually unascertainable from the Report.  As 
background, the Panel’s April 11 draft report stated that LPT has a “measurable relationship to 
altered lung function.”  After the significance of the study upon which this statement was based 
was questioned, the Panel revised this language in its July 11, 2012 draft to state that LPT is 
“predictive of risk for other asbestos-related diseases.”  Unfortunately, this language further 
confused the issue, because the term “predictive” suggested (but did not find) an unproven 
disease pathway or a causal connection.  EPA itself sought clearer guidance on exactly what the 
Panel had concluded based upon the literature13, and the panelists made a number of statements 
that evidenced that they were struggling to find any clear scientific causal association between 
LPT and adverse symptoms.14



The current Draft Report sidesteps the issue of whether LPT causes any symptoms by 
concluding that LPT is “generally associated with reduced lung function.”15  There are two 
fundamental problems with this language.  First, it fails to provide clear guidance to EPA and the 
public.  What precisely does the Panel mean by “generally associated”?  If the panel is 
suggesting a causal relationship between LPT and reduced lung function, then it should state that 



                                                
13 July 24, 2012 Memorandum from David Bussard, NCEA to Dr. Agnes Kane, EPA SAB re Questions and 



Clarifications related to SAB July Draft Report at 2, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/
MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?OpenDocument (“EPA would appreciate if the Panel could 
clarify what is meant by ‘predictive’ and how that might differ from ‘associated’?)”



14 See, for example, Dr. John Balmes, Feb. 6, 2012 Transcript at 208, attached hereto as Attachment B
(“where localized or pleural thickening has been brought up isn't necessarily associated with decreased lung 
function”) (emphasis added); Dr. Salmon, May 1, 2012 Transcript at 56, attached hereto as Attachment D (“we are 
looking at these radiographic changes as an adverse effect in their own right. We are not necessarily arguing 
whether or not they progress to some other disease entity”) (emphasis added).



15 Draft Report at 1.  
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conclusion clearly and furnish the scientific basis for it.  By using the vague and unexplained 
term “generally associated,” however, the Draft Report leaves EPA and the public to guess at the 
Panel’s meaning.  For example, perhaps the Panel is referring to a weak correlation between LPT 
and pleural plaques that is only seen at high levels of exposure to asbestos.  If so, this finding 
should be stated so EPA can assess whether it has selected an appropriate endpoint that is 
consistent with agency policy for doing so.16



A second problem with the Draft Report’s conclusion is that it does not discuss how cited  
specific scientific studies support its findings.  As expert public commenters have pointed out to 
the Panel, these studies do not support the proposition for which they are cited.  Thus, on this 
issue of symptoms caused by LPT and whether the Assessment’s characterization is 
“scientifically supported,” the Draft Report falls well short of providing clear and useful 
guidance to EPA.



It is the responsibility of the chartered SAB to ensure that its final Report provides clear 
and useful guidance to EPA and that the bases for the Report’s conclusions are transparent and 
reflect thorough consideration of the best available science.  Because this Draft Report’s 
discussion of the relationship between LPT and potential adverse health effects meets none of 
these objectives, the chartered SAB should refer the Draft Report back to the panel with 
instructions that it revisit and clarify its discussion and conclusions regarding this issue.



(ii) To respond properly to EPA’s charge questions, the SAB Report should clearly 
and succinctly state that the RfC modeling was inadequate and should be 
discarded.



For the RfC calculation, EPA’s charge question asks if “the selection of the [Michaelis-
Menten] model [is] scientifically justified and clearly described.”17  This question has not been 
answered in the Draft Report.   In light of Dr. Peto’s strongly worded conclusion that the model 
is “wrong,” and the Draft Report recommendations that seem to suggest that EPA should choose 
a different model, the Panel appears to have concluded the model is not scientifically justified.  
However, the Draft Report does not say this.  Instead, the Panel’s conclusion is lost in nuanced 



                                                
16 See Environmental Criteria and Assessment Office, EPA, Methods for Derivation of Inhalation 



Reference Concentrations and Application of Inhalation Dosimetry (Oct. 1994) at 2-7, available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=71993 (“Although the development and use of biologic 
markers is increasing at a rapid rate, the validity and meaning of the markers need to be established before they can 
be used as analogous to ‘exposure’ or ‘disease’ in classical epidemiologic research and prior to their use in 
quantitative dose-response assessment.”); EPA. A Review of the Reference Dose and Reference Concentration 
Process (Dec. 2002) at 4-11, available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a 
statistically significant change that lacks biological significance is not considered an adverse response”).



17 Charge Question III.A.2.
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and contradictory language.18  The most recent Draft Report eliminates the clearest statement on 
this issue from the prior draft, i.e., that the Michaelis-Menten model should be “replaced.”   To 
provide clarity on this issue,  the chartered SAB should ask the Panel to respond more clearly 
and directly to the charge question.  



5. THE SAB REVIEW PROCESS HAS BEEN TOO RUSHED, AND THE PANEL AND 
THE PUBLIC SHOULD BE PROVIDED WITH ADDITIONAL TIME TO CONDUCT 
A MORE THOROUGH SCIENTIFIC REVIEW



The Draft Assessment peer review process has been rushed, and has failed to provide 
adequate time for the Panel and chartered SAB to understand the Draft Assessment and the 
public comments on it, and to address the key underlying issues in a thoughtful and independent 
way.  Similarly, inadequate time frames have been furnished to allow the public to provide oral 
and written comments on the Draft Assessment.  As an example, the Draft Report was not 
provided to the chartered SAB and the public until the last day in August, allowing little more 
than two weeks for preparation of public comments, and little time for the chartered SAB’s own 
review before the September 25 teleconference.  We are concerned that such an abbreviated 
period precludes an adequate opportunity for thorough and thoughtful public comment and 
chartered SAB consideration of the complex and controversial scientific questions posed by the 
Assessment.



Panel deliberations were also rushed, allowing little time for busy panelists to focus on 
these difficult issues.  As one panelist observed: 



“This has been very challenging.  This group is coming from very different 
perspectives and degree of familiarity both with the details of the Libby cohort 
data, with the risk analysis process, and with the Libby AA risk assessment itself.  
I would have preferred that we back up, start with the Risk Assessment 
document again, and make sure everyone was really grounded in what had 
been done.”19  



                                                
18 The Draft Report initially asserts that “[f]rom a statistical standpoint, this methodology is scientifically 



justified.”  Draft Report at 26.  Then, however, the Draft Report “recommends that a thoughtful approach to model 
selection be used, including consideration of biological/epidemiological plausibility, combined with careful 
examination of the data and application of the AIC [Akaike Information Criteria]” and “that model features should 
also be considered in choosing a model.”  Id. at 26-27.  Although the Draft Report does not state that an alternative 
model should be selected, it states that “a thoughtful approach may lead to selecting the dichotomous Hill model.”  
Id. at 27.



19 Email from Dr. Katherine Walker to Dr. Diana Wong (May 7, 2012) and related email chain 
providing background information (May 3, 2012) (obtained via Freedom of Information Act), attached 
hereto as Attachment E.
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Clearly, this rushed schedule placed a hardship on panelists and likely limited their ability 
to complete a carefully considered evaluation.  



The accelerated review also limited opportunities for public input.  For example, and as 
discussed above, the entire review was completed before access to key underlying raw data could 
be obtained for scientific scrutiny.  Also, despite repeated requests for more time given the 
complexity of the issues and the limited number of presenters involved, the public presentations 
before the Panel were limited to three minutes, which was way too short by any reasonable 
yardstick to address the multiple complex issues at stake.



In an effort to enhance the opportunity for, and value of, public comment on draft IRIS 
assessments, the SAB Staff Office recently concluded that members of the public should 
typically be afforded some meaningful dialogue with SAB IRIS panels (and presumably the 
chartered SAB) during public meetings and teleconferences to ensure an appropriate exchange of 
expert technical views and recommendations.  During the process to date for this Draft 
Assessment, that opportunity was only offered to public commenters at the first Panel session in 
February, 2012.  The May and July Panel sessions offered merely three minutes for commenters 
at the beginning of each session, but no follow-up opportunity to engage on the commentary 
provided at those sessions.  Similarly, no such opportunity has been afforded for the 
September 25 teleconference.  These shortcomings hardly comport with a process truly designed 
to seek and utilize the benefit of external expert opinion.



As we believe the discussion in this letter amply demonstrates, the course of the 
proceedings for the critical peer review of the Draft Assessment has been procedurally deficient, 
and the Report prepared by the Panel does not reflect clearly stated and substantiated findings of 
the Panel with respect to several key issues addressed by the Draft Assessment or what appear to 
be strong dissenting views regarding Panel conclusions.  Accordingly, we respectfully request 
the following:



 All commenters at the September 25 teleconference be afforded up to 10 minutes 
to make their oral presentations;



 Prior to a decision by the chartered SAB at that teleconference as to a path 
forward on the Draft Report, a meaningful opportunity be provided for 
commenters to engage the chartered SAB and any Panel members participating in 
the teleconference on issues discussed during the teleconference or in the Draft 
Report; 



 Based on the fundamental shortcomings in the Draft Report expressed in this 
letter and other public comments, the chartered SAB should refer that draft back 
to the Panel to address those deficiencies that have resulted in a failure to provide 
clear – and well founded and explained – technical conclusions that comport with 
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the weight of best available science.  Among other things identified herein, that 
referral should request that the Panel consider, and provide an adequate 
opportunity for public comment on, data underlying the Draft Assessment that has 
only very recently been made publicly available and for which a meaningful 
opportunity for comment has not been heretofore provided;



 Panel members who continue to hold dissenting views be expressly offered the 
opportunity, consistent with SAB policy, to present “dissenting opinions” to be 
included as part of the final Report, together with an explanation in the Report as 
to why the remainder of the SAB did not consider any such opinions meritorious; 
and



 A written response from the SAB Staff Office to these requests prior to the 
September 25 teleconference.



Thank you for your timely consideration of, and attention to, these requests.



Sincerely yours,



/s/



Karl S. Bourdeau



Attachments
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June 25, 2012



VIAE-MAIL



Dr. Diana M. Wong
USEP A Headquarters
Ariel Rios Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1400R
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Wong:



On behalf of an interested party, we have closely reviewed the draft Science Advisory
Board ("SAB") Panel peer review report on the proposed Libby Amphibole Asbestos ("LAA")
IRIS assessment and observed the Panel's public deliberations. In order to assist the Panel as it
further deliberates, this letter provides the following brief comments. In particular, this letter
points out a few significant instances in which the draft report does not appear consistent with
statements of Panel members during the Panel's May, 2012 teleconferences, and where the
Panel's draft letter to EPA Administrator Jackson regarding that report does not reflect princi pal
conclusions the Panel appears to have reached in its report and/or deliberations. I request that
you forward these comments to the Panel for its consideration as it finalizes its draft report and
letter, and confirm to me when you have done so.



1. The Panel's Report and Letter Should Address Clearly and Thoroughly
Significant Scientific Concerns Expressed by the Panelists.



a. The Panel's Final Report Should Clarify That the Non-Cancer Endpoint
Is Not Known to Be on a Disease Pathway.



The cover letter and draft report both indicate, without support, that localized pleural
thickening ("LPT") has a measurable relationship to altered lung function, i.e., that LPT is on the
disease pathway. However, the Panel has not reached any such determination. During the
May 1, 2012 telephone conference, Dr. Salmon clarified that the Panel is not determining that
LPT is on a disease pathway. Dr. Salmon said that "we are looking at these radiographic
changes as an adverse effect in their own right. We are not necessarily arguing whether or not
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they progress to some other disease entity. And that it needs to be considered as an adverse
effect in its own right." Dr. Salmon went even further, asserting that expert commenters'
testimony explaining the absence of any relationship between LPT and disease is therefore not
pertinent. No one on the Panel challenged Dr. Salmon's comment.



Despite Dr. Salmon's clarification that the Panel is not finding a relationship between
LPT and disease, the Panel's draft report inaccurately conveys the opposite message: that LPT
itself leads to adverse lung function. Such a finding conflicts with the weight of scientific
evidence. For instance, Dr. Lawrence Mohr, Professor of Medicine, Biostatistics and
Epidemiology and the Director, Environmental Biosciences Program at the Medical University
of South Carolina, with particular expertise in pulmonary medicine and lung disease, observed
that the large body of literature pertaining to LPT demonstrates that there is no statistically
significant or clinically significant reduction in lung function associated with LPT per se. Also,
Dr. John DeSesso, Adjunct Professor of Biochemistry and Molecular & Cellular Biology at
Georgetown University School of Medicine, testified on how LPT differs structurally from those
asbestos-related diseases that are symptomatic. The Panel did not disagree with, or otherwise
address, these comments or that substantial body of scientific opinion during the teleconference.



In its draft final report and letter to the EPA Administrator, the Panel should clearly state
that it has not concluded that LPT causes, or progresses to, reduced lung function, if that is the
case. If, on the other hand, the Panel actually disagrees with Dr. Mohr, Dr. DeSesso, and the
considerable body of scientific evidence that supports their conclusions, then the Panel should
explain clearly the basis for its view, rather than simply disregard the testimony of these experts.
The upcoming July 25 teleconference would provide a timely and transparent forum in which to
do so, and we request that you put this item on the Panel's agenda for that teleconference.



b. The Panel's Draft Letter to EPA Administrator Jackson Fails to Reflect
the Panel's Rejection of the Michaelis-Menten ModeL.



Panel deliberations have been highly critical of EPA's choice of the Michaelis-Menten
model, one of EPA's key modeling tools used to support its conclusions. For example, in the
May 1 teleconference, Dr. Peto reinforced the deficiencies of the model selection for deriving the
proposed Reference Concentration ("RfC"), noting repeatedly that that model is simply "wrong,"
and a "scientifically preposterous" basis upon which to base the RfC. The Panel's draft report
embraces this concern, noting that this model should be "replaced." Despite the fundamental
importance of that recommendation, the draft letter to Administrator Jackson fails to even
acknowledge this issue. Given the model's critical role in the derivation of the RfC, this
recommendation should be set forth clearly in the Panel's cover letter.











BEVERIDGE & DIAMOND PC



Dr. Diana M. Wong
June 25, 2012
Page 3



c. The Panel's Report and Letter to the Administrator Should Advise That
EPA's Data Sets Are Too Small to Serve As a Defensible Basis for the
RfC and IUR Proposed.



During the teleconference, several members of the Panel acknowledged the severe
limitations of the data sets chosen, noting that "there's not much data support" (Dr. Sheppard),
"we know these data sets are limited" (Dr. Walker), and "you can't develop a model for
.mesothelioma based on seven cases or whatever it is (as to do so is "completely disreputable")
(Dr. Peto). Also, expert commenters have explained why the data sets selected by EPA for
deriving the RfC and Inhalation Unit Risk ("IUR") are too small to serve as a scientifically
defensible basis for the RfC or the IUR.



The Panel's draft report does not address this fundamental shortcoming. Instead, the
current draft only obliquely recognizes the importance of using a larger data set, e.g., by noting
that a "larger population over a lifetime should be considered when selecting the models with
which to characterize exposure-response relationships" and that because there are
"285 (additional) workers with at least some information (, p )ossibly some additional analysis
could be done on that group" to derive the IUR. The draft report fails, however, to convey
clearly Panel members' concern over the inadequacy of the data sets chosen by EPA. Moreover,
the draft cover letter to the Administrator fails to even acknowledge this significant issue and the
resulting weakness and uncertainty of both the RfC and IUR if derived from the extraordinarily
small amount of data employed by EPA. The Panel's report and letter should directly address
these data limitations.



2. The Panel Should Recommend Consideration of Toxicology Data From a Range
of Other Amphiboles.



During its deliberations, Panel members discussed that Libby amphibole likely acts in
ways comparable to other amphiboles. As observed by panelists, the results of modeling the
exposure-response relationship of a full range of other amphiboles should be taken into account
by EPA in its final assessment. This recommendation should be stated in the Panel's report and
cover letter.



The current draft report only touches upon this issue, finding that in light of the similarity
between amphiboles in composition, physical properties, and biological effects, "it appears
reasonable, and indeed necessary, to at least debate the question of whether the available data on
non-cancer health effects of amphiboles are suffcient to mitigate the acknowledged data shortage for
Libby amphibole itself." (p. 31). To the extent the Panel has determined that EPA should rely
upon, or at least consider, data regarding other amphiboles, e.g., to address in part the data set
shortcomings identified above, the Panel should clearly say so.
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We understand that there is credible scientific evidence that the carcinogenic potency of
LAA lies somewhere in the middle of the range of carcinogenic potencies of amphiboles. For
example, at least one expert commenter referenced evidence that Libby amphibole is less
reactive and therefore less toxic than some other amphiboles. The Panel should recommend
explicitly that EPA acknowledge and consider, as scientifically appropriate, this available
toxicity information in any final LAA toxicity assessment.



3. The Panel Should Avoid Policy Recommendations.



The Panel's discussion at the May 8 teleconference demonstrated that certain proposed
revisions to the Panel's draft report were informed by policy preferences rather than science. For
example, both Dr. Balmes and Chairwoman Kane seemed to suggest that the Panel's report
should advocate a "more conservative approach" that was "more protective of public health."
The questions before the Panel concern which hypotheses or findings are supported by the
weight of scientific evidence. Policy choices regarding the level of human health protection
EP A should provide for are beyond the purview of the SAB, as noted by the SAB Staff Office
itself in its recent enunciation of additional practices designed to enhance SAB panel activities.



Another example of a public policy question that the Panel should decline to address is
whether a biological marker should serve as an endpoint for purposes of a toxicological
assessment. The scientific question for the Panel is whether EPA's draft findings as to
symptoms associated with LPT are supported by the weight of the scientific evidence, not
whether from a policy perspective this particular biological marker is an appropriate endpoint
even without symptoms. Accordingly, the SAB Panel should omit policy recommendations, and
in its report and cover letter limit itself to the scientific evaluation of EPA's draft document.



4. The SAB Panel Should Consider and Respond to the Important Scientific
Points Raised by Expert Commenters.



The Panel has yet to openly and thoroughly discuss the informed public comments
offered by highly qualified experts, even though these experts raised legitimate and important
questions about the Panel's draft conclusions and recommendations. We urge the Panel to
discuss these important scientific issues and opinions. Unless the Panel does so, it will not have
demonstrated thoughtful and transparent consideration of external expert scientific opinion being
offered to enhance the Panel's deliberations. Moreover, in the absence of such a discussion,
interested members of the public will be left without an understanding as to the Panel's reaction
to fundamental comments regarding, among other things, the data sets and models chosen. We
request that at its July teleconference the Panel discuss the points addressed in this letter, and the
expert comments related to them, to provide the public with a clear explanation of the Panel's
analysis of them.
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In closing, we ask that the SAB Panel address the above-described inconsistencies
between panelist and/or expert comments and the Panel's draft report and cover letter. We also
encourage the Panel to supplement and clarify its draft report and cover letter with clear,
specific, and objective advice to EPA, with the goal of EPA issuing a final assessment that more
fully reflects the weight of scientific knowledge and accepted scientific methods.



Sincerely yours,



írß~ '''



Karl S. Bourdeau



cc: Dr. Vanessa Vu
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1 in the morning.  I can also give them to Dr. Wong to



2 provide to you.  Whether she does that via the web



3 site or some other mechanism, I don't know.



4            With exception of the Marshand paper



5 unless, Dr. Winn, do you have that?



6            FEMALE SPEAKER:  I don't have it with me



7 but I can get it.



8            DR. DeVONEY:  Okay.  So I think we are



9 covered on that.  Would a CD in the morning work for



10 you or do you want hard copies?  Just let me know.



11            DR. WALKER:  If you can get it on the web



12 site, we can just download it directly.



13            DR. DeVONEY:  Okay.  I'll coordinate with



14 Diana either at break or after lunch.  And, Dr. Kane,



15 just let us know in what format you would like it



16 provided.  We have electronic copies of it all.



17            DR. KANE:  What would everyone like?



18 Electronic copies?  Is that okay?  Okay.  Thank you



19 very much.



20            I didn't mean to exclude the rest of the



21 committee from reviewing those papers.  I was



22 deferring to your expertise of the subgroup for the
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1 really careful analysis.  Everyone is actually invited



2 to weigh in.



3            DR. VU:  I just want to clarify my points



4 earlier is that this draft the agency has not



5 considered those studies.  So one of the things that



6 you could recommend to the agency whether they should



7 consider or not, certainly the draft assessment should



8 have the current information, but whether you would



9 recommend the agency to initially consider this.



10            You are not asked to analyze and come up



11 with a reference concentration.  You advise the agency



12 what needs to be done.  Thank you.



13            DR. NEWMAN:  That's good news.



14                       (Laughter)



15            DR. KANE:  All right.  This is a large



16 subgroup, so I would like to invite Dr. Kriebel.



17 Comments?



18            DR. KRIEBEL:  Thank you.  Yeah, I actually



19 don't think I have much to say at this point.  Because



20 I really need to hear a little bit more.



21            I think specifically one of the things



22 that's happening here that for me is useful is trying



Page 199



1 to think about how -- one of the things I'm hearing



2 here is a concern of the committee to try and find



3 ways to bring in -- to suggest to EPA how to bring in



4 additional information that may be supportive of an



5 RfC without necessarily completely changing the



6 original strategy.



7            So, for example, these community exposure



8 studies, there's this concern that by focusing only on



9 the subgroup that's got the really good exposure data,



10 we lose a lot of the larger cohort.  And of course



11 that is a concern.  Doesn't mean that we should -- I



12 wouldn't necessarily recommend that they throw out



13 what they have done and start over, but I'm looking



14 for ways to suggest that the approach can be



15 strengthened.



16            And I really don't have anything specific



17 yet because I need to hear a little bit more about



18 this issue of the non-cancer endpoint.  So nothing



19 more for now.



20            DR. KANE:  Would anyone else like to add



21 something along those lines?  Yes, Julian.



22            DR. PETO:  At the risk of repeating myself,
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1 I mean a reality check on the appropriateness of the



2 modeling for pleural thickening is as I said this



3 morning, there's a 500-fold difference in the



4 predicted prevalence of pleural thickening compared



5 with the mesothelioma.  And in Britain we've actually



6 got data on this but, I mean, roughly one in a



7 thousand British women die of mesothelioma.



8            There are 300,000 deaths a year, and



9 there's the order of 300,000 deaths in Britain.  So



10 one in a thousand British women die of mesothelioma.



11 And there's quite strong evidence that more than half



12 of those are caused by environmental exposure.  So



13 this is actually the result of very long-term,



14 low-level asbestos exposure.



15            And if you multiply 1 in a 1,000 by 500, it



16 would imply that 50 percent of British women have



17 pleural thickening caused by asbestos, which is not



18 the case.  And that discrepancy between this modeling



19 and that illustrates how extreme the error is.  And I



20 just think it's inappropriate to present these



21 calculations.  I think they are -- I think they are



22 completely divorced from reality.
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1            DR. KANE:  All right.  So we have that



2 viewpoint on the table.  Let's leave it on the table



3 for further discussion.



4            Lianne Sheppard?  You also were involved in



5 this subgroup.



6            DR. SHEPPARD:  Yeah.  I don't know that I



7 have too much more to add.  I thought that the -- it



8 was the Marysville cohort was well chosen based on the



9 criteria that were used.  It would be nice to be able



10 to focus on environmental exposures, but I recognize



11 there really aren't the exposure data except for maybe



12 in this new Minneapolis cohort.



13            So that would be really great to get the



14 perspective of that.  And having more than one study



15 because there's always heterogeneity in estimates,



16 having more than one study so we can get more



17 perspective on these estimates would be great.  But



18 given what the EPA had to work with, I think they made



19 very appropriate choices.



20            DR. KANE:  Now, do other members of the



21 panel have any other comments about this, the choice



22 of the study populations particularly?  Dr. Salmon?
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1            DR. SALMON:  I think obviously the choice



2 in the reports as we have it is very much driven by



3 what's available.  And I think the, you know, now that



4 it appears we do have some additional data on



5 additional endpoints and additional study populations,



6 I think it's very important to take a look at those.



7 I mean the agency will have to decide what they can do



8 with them and whether they can be actually used as the



9 basis of the RfC.



10            Clearly I think at this -- for this



11 particular charge question, I think we are talking



12 about hazard identification.  And I don't think that



13 there's any question that these studies would



14 contribute to that.  I think we can probably afford to



15 defer discussion about those response to the related



16 charge question.



17            And I think specifically as far as hazard



18 identification is concerned, it's easy to say that the



19 new information should be at least reviewed for



20 relevance and to the extent to which it supports the



21 existing conclusions which I believe it does from what



22 I'm -- what little I know about it at this point.  So
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1 that's it.



2            DR. KANE:  All right.  Some of you were



3 having discussions about whether PFTs, pulmonary



4 function tests, were available on any of these



5 populations.  Is that to say that you would -- you are



6 looking at the possibility of something other than



7 pleural plaques for this kind of non-cancer endpoint?



8            DR. NEWMAN:  I think that's going to go



9 maybe to the next charge question.  Yes.



10            DR. KANE:  Are you ready to go there yet?



11            DR. NEWMAN:  Yeah, but I think I came up



12 with it in the context of using that as a way of



13 corroborating whether pleural plaques are an adverse



14 effect.



15            DR. KANE:  You stated that very clearly.



16 So we are ready to move on to the next charge



17 question, that would be number 2 on the screen related



18 to the radiographic evidence for localized pleural



19 thickening or pleural plaques.



20            All right.  Since, Dr. Newman, you got us



21 in that transition, you go.



22            DR. NEWMAN:  Okay.  Will do.  In my view
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1 the selection of radiographic evidence of localized



2 pleural thickening in humans is an appropriate



3 critical effect for the derivation of the RfC.  I



4 think it's well supported by the lines of evidence



5 that we find in Section 4.1.1.4.2.



6                       (Laughter)



7            DR. NEWMAN:  And the section is clearly



8 described.  Additionally, I think the Larsen data from



9 2010 paper helps reinforce the point that pleural



10 changes would be more suitable than, say, using the



11 presence of small opacity profusion scores.



12            You know given that the time from hire to



13 date of radiographic appearance of a pleural change



14 comes earlier than the -- than the appearance of small



15 opacities.  I think that we are all very eager to see



16 Dr. Larsen's abstract in paper to help, you know,



17 further for the EPA the lines of evidence relating



18 pleural changes to spirometric abnormalities.  So I



19 think that's going to be a welcome addition for the



20 EPA to consider.



21            One of the -- one of the things that I



22 don't want to have missed in this conversation is that
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1 if for some reason we as a group would say to the EPA



2 that localized pleural thickening is not a reasonable



3 basis for an RfC, if we were to say that, I think that



4 then we have to think, well, what's the next best



5 thing in terms of a non-cancer endpoint.



6            And in my point of view that would be the



7 presence of asbestosis as reflected by small opacities



8 on chest radiographs.  It's not like if not pleural,



9 then nothing.  It's if not pleural, then it's



10 asbestosis, in my view.



11            So, you know, while there are other



12 endpoints health endpoints that might be considered



13 candidates for the critical effect for deriving the



14 RfC, none of them in my view is superior to localized



15 pleural thickening.  But the ones that I think we all



16 know one to consider would be things like diffuse



17 pleural thickening and small opacity profusion.



18            Just to sum up, localized pleural



19 thickening I think has the appropriate specificity and



20 is not confounded by cigarette smoking, and I think is



21 a suitable basis for deriving the RfC.



22            DR. KANE:  Dr. Woskie.
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1            DR. WOSKIE:  I have to remind you that my



2 training is as an industrial hygienist, not a



3 respiratory physician.  So I have to defer to my



4 colleagues' knowledge about the physiology.  But the



5 argument I thought was well made in the document and



6 made sense to me and also was supported by the



7 reported latency results that the localized pleural



8 thickening occurs in, you know, 8, 10 years compared



9 to the diffuse as far as follow-up, you know, having a



10 cohort with sufficient follow-up to actually see



11 disease.



12            So that was the other piece of the argument



13 that made sense to me.



14            DR. KANE:  Dr. Sheppard?



15            DR. SHEPPARD:  Yeah, I generally also



16 agreed.  I brought up a question this morning and I



17 want to revisit it and engage our physician colleagues



18 on the panel with a little bit more discussion.



19            I think I've been convinced, but the basis



20 in this data set is x-ray findings.  And there are



21 other changes on x-rays besides localized pleural



22 thickening which are also caused by asbestos.  And so
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1 as a statistician why not just look at all of them,



2 any change on x-ray that might be caused -- that's



3 considered caused by x-ray, I mean, by asbestos,



4 particularly since these are prevalent x-rays.



5            And the changes most likely happened way



6 back in time.  So we are not looking at any time to



7 event in this analysis at all.  So I just wanted to



8 revisit that question one more time before we put it



9 to bed.  Why -- and in fact in the primary analysis



10 cohort it makes almost no difference because there's



11 one case that's excluded that has another outcome.



12 But in the bigger cohort there are more cases.



13            So why not help me understand a little bit



14 better why wouldn't we look at more -- more changes on



15 x-rays than just that one?



16            DR. KANE:  Can anyone answer that question?



17 Dr. Newman.



18            DR. NEWMAN:  Well, I may not answer it, but



19 I'll try.  And I'll welcome input from some of my



20 colleague pulmonologists.  I think that's a really



21 interesting idea.



22            As a general observation, the pleural
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1 findings will appear before the other findings.  And



2 so I think that's why the thinking has tended to focus



3 on the pleural abnormalities.



4            DR. SHEPPARD:  But my understanding is that



5 sometimes you see the one outcome and not the other,



6 right?



7            DR. NEWMAN:  That's true.  One can see, for



8 example, asbestosis, the fibrotic lung disease, you



9 can that on x-ray and in an individual who never



10 develops any pleural abnormalities.  So that



11 definitely does occur.



12            DR. BALMES:  I guess I'll just chime in as



13 another pulmonary physician that again I think it's an



14 interesting idea.  I agree with Lee that usually



15 you'll see localized pleural thickening before you



16 would see asbestosis or diffuse pleural thickening.



17            The advantage of diffuse pleural thickening



18 or asbestos is those are clearly linked to decreased



19 lung function where localized or pleural thickening



20 has been brought up isn't necessarily associated with



21 decreased lung function.  I don't know how much



22 difference it would make with the Marysville cohort,
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1 but it's certainly a reasonable suggestion.



2            DR. KANE:  Dr. Redlich, I would like to ask



3 another pulmonologist.



4            DR. REDLICH:  I think we would all sort of



5 feel more comfortable because of this question of how



6 significant our pleural plaques is if there was enough



7 data to do a risk estimate on other outcomes, but in



8 that same paper there were only 12 participants, I



9 believe, or 8 with interstitial changes.



10            So it ends unbeing a much smaller number.



11 And of the 80 with pleural changes, only 12 had



12 diffuse pleural thickening.  So -- what number was it?



13 Did I have it wrong?



14            I am sorry.  Even less.  So I think the



15 problem is there haven't been enough of those other



16 endpoints.



17            DR. SHEPPARD:  Yeah, but I'm talking about



18 adding them all together, not looking at one outcome



19 versus another.



20            DR. WOSKIE:  So you are saying any --



21            DR. SHEPPARD:  Yeah, any change.



22            DR. KANE:  Yes, Dr. Salmon.
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1            DR. SALMON:  I just wanted to put in a



2 comment here from the risk assessment point of view as



3 opposed to lung, lung physiology.  One of the things



4 which we actually saw earlier about the National



5 Academy's recommendations was the importance of



6 comparability between different risk assessments.



7            And this is important for a whole variety



8 of reasons, but certainly it's from a practical point



9 of view it's a very useful attribute for the agency if



10 the different risk assessments are comparable at some



11 level.  And in order to assure that at least for the



12 simple case of laboratory studies in animals, the



13 EPA's gone to quite some lengths to define degrees of



14 severity of the effects and what they would regard as



15 a suitable effect to use as basis of an RfC or some



16 other guidance level.



17            There's a considerable problem arises when



18 we move away from the well-trodden paths of analyzing



19 animal studies and getting into epidemiology which as



20 always is a lot more complicated.  And I think one of



21 the things to bear in mind is I think the agency made



22 a good choice here, certainly with the data that they



Page 211



1 had at the point of writing the report, I think they



2 made an excellent choice of endpoint.



3            And I think it's interesting that they made



4 a -- what I should probably say a good effort at



5 defending that as being not only an observation but an



6 observation in adverse effect.  But I think one of the



7 things to bear in mind is that if this was an animal



8 study, then the simple pathological observation, which



9 of course would have been obtained by slicing up the



10 rat rather than just looking at x-rays, so it would be



11 a bit easier in some respects, but nevertheless we are



12 looking here at an actual structural change which we



13 regard as being a deviation from normality in tissue



14 structure which was associated with the exposure, that



15 in itself would be regarded as a relatively severe



16 endpoint in an animal study.



17            It wouldn't have to be associated with the,



18 you know, detriments in lung function which you can



19 measure in rats but it's not usually done because it's



20 difficult and the blighters bite when you are trying



21 to do it.  But the fact of the matter is that in, you



22 know, in the spectrum of endpoints which are typically
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1 taken up for use in risk assessment, just the



2 observation of a structural change of this sort in



3 response to exposure would in itself be regarded as



4 quite a severe endpoint.



5            It's not -- it's not as minimal as you --



6 as you sometimes would be tempted to regard it from



7 the way it's described in x-rays.  And I think this is



8 a not uncommon problem with epidemiological studies



9 that we often don't have access to the sort of minimal



10 type responses which are typically regarded as if you



11 write the entry point for adversity in the animal



12 studies.



13            And I think that's something that needs to



14 be borne in mind when we are debating things like, you



15 know, is this a sufficient -- is this a truly adverse



16 effect.  There's absolutely no question whatsoever



17 that it would be regarded as not merely adverse but



18 quite substantially adverse if this was an animal



19 study.



20            DR. KANE:  Let me ask Mort Lippmann first,



21 and then we'll come back to you, Jeff, and other



22 person here.  Mort, do you have something to add?
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1            DR. LIPPMANN:  Well, the x-ray evidence can



2 be misleading.  I mean just because you have



3 radiographs of coal, you can -- (inaudible) -- some of



4 them really look terrible by x-ray but they have no



5 functional deficit.  There's no evidence of life



6 shortening for many of them.



7            And so the observation that something can



8 be measured doesn't prove adversity.  In fact the coal



9 miners are more often compensated for black lung by



10 x-ray but not for substantial pulmonary function loss



11 which they, you know, which isn't part of the



12 definition legally.



13            You can get siderosis from iron oxide with



14 little evidence of serious consequences.  So I'm



15 reluctant to, you know, set a standard or reference



16 concentration on simply something that can be



17 measured.  I think we need more.



18            DR. KANE:  All right.  Let's keep all these



19 thoughts on the table.  Jeff?



20            DR. EVERITT:  Well, just approaching it



21 from the way we do animal data with, you know,



22 pathology endpoints, which is an art and a science to
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1 itself, but we often combine endpoints.  So you might



2 look at a lung and say, okay, you have got



3 fibroproliferative disease.  You might combine the



4 lung and pleura.



5            You know you might not separate if you



6 don't know they are different pathogenic mechanisms



7 that underpin it.  So then the question would be why



8 not go back to a situation where you just did multiple



9 radiographic abnormalities as that assessment.  And



10 certainly if you have parenchymal lung fibrotic



11 lesions by radiograph and you had pleural



12 fibroproliferate disease, it would give you more



13 assurance on a radiograph like that that you were



14 probably dealing with something that you'd have a



15 little more assurance that you were getting into an



16 adverse health effect as opposed to a bio marker.



17            DR. SALMON:  I can't think of any risk



18 assessment which has been undertaken with the



19 assumption that an observable structural



20 histopathological change would be regarded as a



21 biomarker.  There is no such risk assessment.



22            DR. KANE:  Dr. Kriebel.
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1            DR. KRIEBEL:  Yeah.  So I think we were



2 discussing this question of whether these x-ray



3 changes are a useful, suitable non-cancer endpoint.



4 And I think here's a place where I am wondering about



5 drawing on other asbestos literature.



6            And I'm sorry that I haven't done my



7 homework here and gone and done this myself, but the



8 question I have, and maybe the occupational physicians



9 can help me with this, are there not other asbestos



10 cohorts in which we have studied the relationship



11 between x-ray changes and pulmonary function so that



12 we can talk more meaningfully about that link by



13 drawing on other cohorts?



14            This is a place where I would think it is



15 very appropriate to use other kinds of asbestos



16 literature.  Doesn't have to be Libby asbestos because



17 we are simply trying to build the case for the meaning



18 of diffuse pleural thickening or localized pleural



19 thickening and so on.



20            And I would suggest that this document



21 perhaps could have been strengthened by appealing to



22 that literature.
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1            DR. NEWMAN:  If I can respond to that, I



2 think this is one of those places where looking at the



3 other literature, specifically on the question of



4 what's the relationship between pleural thickening and



5 physiology, in this case spirometry it is very



6 appropriate.  And some of that is referenced in this



7 document, so you see for example a fairly old now but



8 landmarked paper that David Schwartz did quantifying



9 on CAT scan the amount of pleural plaque and relating



10 it to spirometric abnormalities.



11            So there are studies like that.  And that



12 is one that is cited in this document.  And in a way,



13 Dr. Kriebel, it's to me as a pulmonary physician, it



14 doesn't matter what put those pleural plaques there.



15 If you are just asking me are pleural plaques related



16 to abnormal spirometry, that entire literature could



17 be brought to bear.



18            DR. KANE:  Oh, good.  I would like the



19 other pulmonologists to weigh in on this.



20            DR. BALMES:  Well, one of the comments that



21 Mort made caused me to put this into perspective with



22 regard to ozone and lung function changes.  And Mort
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1 was saying just because we can measure pleural plaques



2 by radiography doesn't mean it's an adverse effect.



3            Well, Mort was a fellow panelist on the



4 Cleaner Scientific Advisory Committee Ozone Review



5 back in 2006 to '8, and the driver for the



6 recommendation from that panel with regard to the



7 national ambient air quality standard for ozone was



8 were changes in lung function, spirometry that were



9 pretty small.



10            I mean with a lot of ozone exposure you get



11 a lot of lung function change, but with a little bit



12 you ozone exposure you get less lung function change.



13 And there was -- the question of whether that -- an



14 adverse effect or not was discussed by that panel, and



15 it was also discussed by the American Thoracic



16 Society.  And the determination was made that a



17 decrease in lung function of ten percent, spirometry,



18 FEV-1 of 10 percent was an adverse effect.



19            And the levels of change with lower levels



20 of ozone exposure are even less than ten percent but



21 they were statistically significant.  And that's, you



22 know, that's -- and then there were individuals in the
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1 groups of subjects exposed to ozone experimentally



2 that had -- even though the group mean effect was less



3 than ten percent, there were individuals with less



4 than ten percent change.



5            I think that we are not too for away from



6 that with that same kind of approach with pleural



7 plaques.  I would agree that most people with



8 localized pleural thickening don't have physiologic



9 changes of clinical significance.  You can find as



10 David Schwartz did, if you look hard enough, some



11 evidence of decreased lung function in people with



12 pleural plaques.



13            On the other hand, it's a structural



14 difference.  I am not sure I'd want my kids to have



15 pleural plaques even if there's no lung function



16 change.  So I guess I'm torn between sort of the lack



17 of physiologic impact of most people with localized



18 pleural thickening versus the fact that it's -- it is



19 a structural abnormality that deviates from normal.



20            So I guess what I'm trying to say is I am



21 still unsure.



22            DR. KANE:  Dr. Redlich, and then we'll go
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1 to some other comments.



2            DR. REDLICH:  Well, I mean I think there is



3 a literature that does support -- I'm sorry.  You know



4 the Wylie paper which was the APSDR analysis of lung



5 function and radiographic changes did see an



6 association with pleural plaques and the reduced FEC.



7            So I think the sort of general summary or



8 conclusion that pleural plaques are not associated



9 with any change in lung function is actually not



10 supported, you know, consistently by the literature.



11 And one can also argue that for various reasons



12 cross-sectional studies and design, there are a number



13 of issues in that analysis.  But I think the -- the



14 data from the Wylie paper does support, and that's



15 actually with the Libby asbestos.



16            But I also agree that I -- given that



17 obviously the question has come up how significant are



18 pleural plaques, and if the whole risk assessment is



19 based on that, then it would make sense to as best as



20 possible justify using that endpoint, which I think



21 the document does a reasonably good job of doing.  It



22 would be nice, I think we would all feel more
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1 comfortable -- the suggestion of using other endpoints



2 or combining, if you look at the papers and the



3 numbers, there just aren't enough of the other



4 endpoints.



5            The other changes on x-rays, there were



6 eight additional people.  And those eight, a lot of



7 them already had the pleural changes.  So in terms of



8 -- I don't think it would substantively change the



9 risk assessment unless some of the papers that have



10 been mentioned that are appending may, I mean, I'm



11 normally a believer that one more paper isn't going to



12 change your bottom line.  And you also don't go nuts,



13 but in this case if the paper, those additional



14 pending papers are also looking at, you know,



15 asbestosis or lung function, it would provide



16 additional support potentially.



17            DR. KANE:  Dr. Kriebel.



18            DR. KRIEBEL:  Just one more comment on



19 this.  I just want to remind the committee, you know,



20 because you can x-ray -- and a physician x-rays a



21 single human being and can give a pulmonary function



22 test to a single human being, you can observe that
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1 someone can have fantastic ugly-looking things on



2 their x-ray and their lung function looks fine.  But



3 that's not really relevant evidence.



4            This is a population level question.  This



5 is an epidemiologic question.  And the question is



6 whether populations in which there is a prevalence of



7 radiographic changes are at increased risk of some



8 loss of function or ill health.  So I think we have to



9 be very clear to ask the question that way.



10            And I think that the document could be a



11 little bit stronger.  I can try and be more specific



12 in my comments, but I think it could be a bit stronger



13 in trying to make that case that it's reasonable to



14 presume that if you see pleural changes that it means



15 one of two things:  Either it means direct



16 pathophysiologic effects of pleural changes on the



17 healthy functioning of the lungs, or it means it's a



18 biomarker on the pathway.



19            And if you see pleural changes, it's very



20 likely that on average the population will be losing



21 lung function.  And I think that that argument could



22 be made stronger.
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1            DR. KANE:  Dr. Balmes.



2            DR. BALMES:  Well, I totally -- as a



3 clinician who may have been guilty of being too



4 anecdotal there, I appreciate this epidemiologic



5 question.  I think you could make the case with



6 certain papers that pleural plaques may be associated



7 with decreased lung function.  There are a few papers,



8 but there are a number of epidemiological papers where



9 you could use to make the counter argument.  So it's a



10 bit tricky.



11            DR. KANE:  Dr. Newman?



12            DR. NEWMAN:  Yeah.  I think, Dr. Kriebel,



13 you raised kind of an interesting concept here.  I



14 actually agree with Dr. Salmon that the notion of



15 calling pleural plaques merely a biomarker is probably



16 not what I would like to see us suggest here.  But I



17 think in terms of thinking about this pathway, this



18 natural history of the asbestos-related non-malignant



19 disease is an interesting one.



20            And that pathway which we've sort of



21 inferred and assumed that people know, is that for



22 many of our patients the first thing, and the epi
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1 studies will bear this out, the first thing you see



2 are the pleural abnormalities.  But that in itself,



3 the development of those pleural abnormalities is



4 indicative of an increased risk of developing other



5 more severe consequences including asbestosis, the



6 lung disease.



7            If -- now I'll revert to being anecdotal,



8 which is that I wish that we had in our public



9 comments patients from Libby who have pleural plaques,



10 because I suspect that what they would say to us is



11 the presence of pleural plaques, even if my lungs are



12 working fine on spirometry is a bad thing for me.  And



13 if you could ask your animals in your research



14 studies, they probably would say the same thing.



15            And I don't mean to be facetious but, you



16 know, I mean this quite sincerely that when I have



17 told patients that they have pleural plaques



18 indicative of past asbestos exposure, and I told them



19 what the implications of that is for them today and



20 the future, the psychological impact of that itself is



21 something of significant note.  And that's speaking



22 now anecdotally from a clinician standpoint.
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1            DR. KANE:  One population that has been



2 very, very well studied that was exposed to amphiboles



3 only is Wittenoom.  And I would like to ask EPA to



4 review the epidemiologic literature on Wittenoom.



5            DR. BALMES:  Just one more comment that



6 that hopefully will be helpful to EPA.  I think it's



7 referenced already in the document, but there was an



8 American Thoracic Society statement on the diagnosis



9 and treatment of non-malignant asbestos-related



10 disease.  I happen to be a coauthor of that document.



11            And I just brought it up.  It took me



12 forever to find it, but I finally did,



13            UNIDENTIFIED FEMALE SPEAKER:  Do you



14 remember what you wrote?



15            DR. BALMES:  But, anyway, it has a nice



16 summary of the data as of early, you know, that came



17 out in 2004, but has a nice summary of the data with



18 regard to the consequences of pleural plaques.  I



19 think you have already referenced it, but it might



20 help to elaborate are what Dr. Kriebel was seeking.



21            DR. KANE:  Dr. Salmon.



22            DR. SALMON:  Just one very last brief
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1 comment.  Because I think the x-ray endpoint is a good



2 one doesn't in any sense mean that I don't think it



3 would be a good idea to take a look at the new lung



4 function data and see what that has to say as well.  I



5 just wanted to make that clear.



6            DR. KANE:  All right.  So we have a broad



7 spectrum of view points on this point.  And this is a



8 very, very important point of course for this EPA



9 document.  I think it would be premature to draw a



10 final conclusion at this point because we have some



11 outstanding papers that we are going to get electronic



12 access to, I hope by tomorrow morning.



13            And I think we are going to have to revisit



14 this although Vanessa is not going to want to hear



15 that.  We are going to have to revisit this discussion



16 again.



17            MR. BUSSARD:  Just to note, we'll see what



18 we can do, but there may be copyright issues with



19 getting them to you tomorrow morning.  So we will get



20 them to you as soon as we can.  If that's tonight or



21 tomorrow that's what we'll do.  But there's some



22 issues with providing copyright that we have to look
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1 into.



2            DR. KANE:  From my own perspective I've



3 heard a diverse range of viewpoints.  And, Julian, I



4 haven't forgotten yours.  Yours is also on the table



5 here.  It's a very broad range of opinions with this.



6 And this is a very, very important point for the



7 document.



8            And I do not really want to push the



9 committee to reach a consensus or put out a very wide



10 range of viewpoints until we have a chance to look at



11 additional information.



12            Does everyone agree with that?



13            DR. WOSKIE:  I agree, but I just want a



14 clarification from Julian, from you about my



15 impression was your concern was about the results of



16 the modeling of this, the outcome of the modeling.



17            Were you also expressing doubts about the



18 use of pleural thickening as a reasonable outcome to



19 look at?  Separate.



20            DR. PETO:  I was just making the point that



21 the rationale for the EPA ignoring non-malignant



22 effects in 1988 as I understand it was the evidence
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1 that the ratio between the severity of non-malignant



2 effects to cancer, not the actual Libby, the ratio has



3 declined as exposure levels had fallen, and that the



4 sort of exposure levels that you are concerned about.



5            The impression was not only that they be



6 rarer but that they would also be less severe and the



7 cancer was simply of comparable frequency and



8 obviously more important.  And so rational focus on



9 that and not to attempt to use non-malignant effects



10 in relation to the evaluation of the effects of



11 exposures.  That was one point.



12            The modeling point is a separate one which



13 we'll come back to.  And the question of whether or



14 not there would be any significant deficits, as a



15 result in very low-level asbestos exposure, I mean, in



16 a sense it's a modeling question but it's a different



17 modeling question.



18            DR. SHEPPARD:  So just to push you a little



19 bit, are you suggesting that there's no need for an



20 RfC because any cancer --



21            DR. PETO:  Not based on -- yes.  Yes, I am.



22 I mean I think the effects of asbestos, the
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1 carcinogenic effects of asbestos are severe and fairly



2 well established.  And I don't think that it's



3 generally thought that the effect of chronic, very



4 low-level exposure is going to be appreciable compared



5 with the cancer risk.



6            DR. KANE:  Yes.  Dr. Neuberger.



7            DR. NEUBERGER:  My understanding is that



8 there was quite a bit of exposure in the Libby



9 population leading to non-cancer health outcomes.  So



10 we are now dealing with a non-occupational high



11 exposure situation is my understanding.



12            So in that case what Bill Nicholson was



13 thinking I imagine was that this was mainly an



14 occupational issue, and that the environmental issue



15 is more the cancer because it's at a lower level of



16 exposure that you are dealing with.



17            Is that your understanding or do you differ



18 with that?



19            DR. PETO:  I don't know in the Marysville



20 cohort was an occupational cohort.  I don't know what



21 the evidence is in relation to the prevalence of



22 pleural thickening as a result of environmental
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1 asbestos exposure.  I mean there aren't -- are there



2 substantial data in Libby on the prevalence of pleural



3 thickening on people who simply had environmental



4 exposure?



5            FEMALE SPEAKER:  Yes.



6            DR. KANE:  Dr. Newman?



7            DR. NEWMAN:  Dr. Peto, I just want to



8 pursue this a little bit more if I may, since I think



9 some of us are going to try to summarize the divergent



10 viewpoints.  And tell me if I have this right.  Are



11 you saying that because the modeling doesn't make



12 sense, we therefore should throw out the RfC concept



13 entirely and just stick with cancer?  Is that what you



14 are saying?



15            DR. PETO:  I am not quite sure what the



16 implications are, but I don't think it's a good idea



17 to put out a document in which the modeling is



18 completely inconsistent with the epidemiologic



19 evidence, particularly when the models have been



20 developed so in complete isolation from the



21 epidemiological evidence.



22            I mean we are going to come back to this in
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1 relation to mesothelioma as well, I mean, some of the



2 predictions in relation to mesothelioma are completely



3 inconsistent with the epidemiological evidence.  And



4 in particular the prediction that the ratio of pleural



5 thickening to mesothelioma is going to be 500 to one



6 as a result of an environmental exposure is certainly



7 consistent with the epidemiological evidence.



8            But that's a different point from the, I



9 mean, I'm not quite sure what it means to say that you



10 choose something as a basis for an RfC but then apply



11 methodology to it which produces results which are



12 inconsistent with the data.  I mean I don't -- you



13 can't partition these questions in this way.  Is this



14 an appropriate measure, yes or no, if you decide it



15 is.  But you don't know how to extrapolate it to the



16 effective chronic low-dose exposure, then it isn't.



17            I mean it isn't a completely theoretical



18 issue.



19            DR. KANE:  I think Mort has a comment here,



20 Mort?



21            DR. LIPPMANN:  I was saying that you can't



22 relate the RfC to real information because the RfC in
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1 this case and in every other one will have at least



2 two orders of magnitude safety factor.



3            DR. KANE:  Yes.  Dr. Kriebel.



4            DR. KRIEBEL:  Yeah.  I was just going to



5 add to that, Dr. Peto, you mentioned earlier your sort



6 of back-of-envelope calculation about the implications



7 in Britain would be that 50 percent of women would



8 have -- but actually that's not so bad because if you



9 take an order of magnitude below that, there's



10 supposed to be a safety factor, five percent of



11 British women will have those changes.  So it's not



12 necessarily that far off.  That's the logic.



13            DR. PETO:  But I don't think it is.  I mean



14 the safety factor of 100 comes from a vague factor of



15 100 in relation to general uncertainties and



16 measurements in the cohort.  And there's a factor of



17 ten and then a further factor of ten to do a variation



18 individual susceptibility, so it isn't true that there



19 would be a hundred-fold difference in the prevalence



20 in the population.



21            There's a possibility that the effect might



22 be concentrated in ten percent of the population.
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1 That's half of the factor of 10.  I mean there's 100,



2 there's 10, a general sort of measurement uncertainty,



3 and 10 for lack of knowledge about individual



4 susceptibility.  Isn't that add up to 100?



5            That would be five percent prevalence.  So



6 five percent of women would have pleural thickening



7 caused by environmental asbestos exposure.  That's



8 possible, is it?  Okay.



9            DR. KANE:  Dr. Balmes, perhaps five percent



10 in Libby.



11            DR. BALMES:  Yeah.  I was just going to



12 address Julian's question about have community studies



13 shown increased prevalence of pleural thickening in



14 Libby.  And it's my understanding that several studies



15 have shown that, so that the reason that EPA isn't



16 using those studies for RfC calculation is that the



17 exposure data aren't very clear in terms of what



18 exposures, what level of exposure actually occurred



19 from the various activities of playing on the tailings



20 from the mine and popping vermiculite as a kid on a



21 frying pan, et cetera.



22            But I think there's very little question
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1 that there's a high prevalence of pleural thickening



2 among the community members not exposed at work.  So I



3 think it's a real issue, the localized pleural



4 thickening.  Whether it should be the basis of an RfC



5 is another story, which we are discussing.



6            DR. KANE:  Dr. Neuberger.



7            DR. NEUBERGER:  Yeah, I was just going to



8 say that the mortality study in Libby that ATSDR did



9 showed an elevated asbestosis rate of somewhere I



10 think 40 to 60 times, either the state or the federal,



11 I can't remember which is which.  And just glancing



12 here at some of the information in here, they did have



13 some information from their clinical study.



14            I guess this is an ATSDR study also for



15 people who had not worked -- they were community



16 members that did show some effects from pleural



17 thickening.  So getting back to our earlier point



18 where you asked about it, it looks to me like there is



19 some data.  The mortality data could have been better



20 done if it had tried to screen out the workers and



21 just done both workers and community members



22 separately.
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1            And they would have had to go into the



2 database and, you know, the death certificates and



3 pull the records and find out.  That wasn't done.  And



4 maybe that's something that we could recommend that



5 they try to do that.



6            But I -- to me, there does seem to be



7 something going on, you know, in the community.



8            DR. KANE:  Dr. Sheppard?



9            DR. SHEPPARD:  So right now I think we are



10 really trying to sort out the choice of this outcome



11 measure for the RfC, but I think it's -- we'll need to



12 come back to the question about aligning the two



13 approaches and what they say about each other, but



14 this kind of inconsistency that you are uncomfortable



15 with, Dr. Peto, is not -- is present in other places



16 like in the effects of air pollution on health with



17 acute effects versus chronic effects, and people for



18 years have tried to sort out how to align those.  And



19 it's a very difficult question.



20            So I'm fairly comfortable actually with



21 dealing with each of these separately, although I do



22 think there's reason for the committee to try to
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1 reconcile our understanding of them both, but we may



2 end up not being able to get to the bottom of that.



3            DR. KANE:  All right.  So maybe it's not an



4 irreconcilable issue at this point.  And maybe we



5 should be a little more conservative.  Anyone object



6 we move forward?  Forward.



7            So the next topic to be discussed should be



8 less controversial.  It would be Section 4.2., 4.3,



9 4.4, animal and mechanistic studies.  This will be the



10 subgroup we'll start with Jeff Everitt then Tom Hei



11 and then Jamie Bonner.



12            DR. EVERITT:  Okay.  I thought this section



13 was fairly well written, with perhaps the exception of



14 I agree with some earlier comments that Dr. Lippmann



15 made that it would be nice if somewhere in the



16 document it just had a little bit of a summary of



17 what's known about amphibole asbestos inhalation in



18 general without reinvesting in the whole asbestos



19 question.



20            But the issue of in animal studies to date



21 there is a lot known about dimensionality, durability,



22 some of the important issues that lead to effects in
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1 animals, but I do think that the big challenge, you



2 know, for this report is that there really are no



3 long-term studies of Libby amphibole in animal models



4 for -- by the inhalation route of exposure.



5            And so it's very, very difficult from the



6 literature that's there to get an assessment of sort



7 of the potency of Libby amphibole against other types



8 of amphiboles from the animal data.  But I do think



9 the way it's written is appropriate.



10            I think that the fact that tremolite



11 studies are quoted is fine.  I think it certainly



12 discusses the role of what's known about Libby



13 amphibole versus the tremolite inhalations and



14 instillations that have been done.  I do think that



15 the -- it does properly put into perspective that what



16 is known in the very limited data we have on Libby



17 amphibole in animals, it does support the -- the



18 lesions that have been noted in the epidemiologic



19 studies with what's known about other amphibole



20 exposures.



21            I think that the non-animal, the other



22 mechanistic studies that are listed are very difficult











ATTACHMENT C











From: Julian.Peto@lshtm.ac.uk
To: John Neuberger; Mort Lippmann; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: Re: Libby: Draft Responses to Charge Question III.A.4 and III.B.4
Date: 03/22/2012 04:30 AM
Attachments: Revised+Panel+Comments+Feb+29+2012.pdf



Dear Diana
 
Libby amphibole review
 
I have not contributed as much as I would have liked to the post-meeting discussions.



owever, I also have a fundamental problem with the EPA review process. By dividing
comments between separate charge questions we cannot see the wood for the trees. My central concern
with the Libby draft review is the adoption of models which are fundamentally wrong epidemiologically
for both mesothelioma and pleural thickening, and until this is addressed the other charge questions
(apart from the choice of studies, which we all agree is appropriate) are of secondary importance. The
core issue is the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to choosing the Ptolemaic
over the Galilean model of the Solar System to predict where the planets will be next year.
 
The effect of time since beginning exposure is buried in a list of "potential confounders and covariates"
under charge question III.A.4, and the draft response doesn't even mention it. In relation to LPT, I would
simply insert what I wrote in my overall comment, i.e.:
 
It is well-known that local pleural thickening continues to develop for many years after asbestos exposure
has ceased. In contrast, the fitted Michaelis-Menten model predicts that within 10 years of stopping
asbestos exposure the prevalence reaches a plateau. The analysis of the prevalence of pleural thickening
as a function of cumulative exposure with a lag of 10 years cannot be correct if pleural thickening
continues to appear more than 10 years after exposure has ceased, as the lagged cumulative dose would
remain constant while the prevalence continues to rise. The analyses based on this model are therefore
wrong, and should be removed from the report. In sections 5-2-3 and 5-2-4 the Michaelis-Menten model
is selected and fitted, including the uncertainty factor analysis and calculation of the RfC. The fact that
the prevalence of LPT continues to increase with increasing time since first exposure is then belatedly
acknowledged in section 5.2.5. Section 5-3-3 justifies this contradiction by the following statement: "Note
that the likelihood that prevalence of localized pleural thickening may further increase beyond 30 years
after first exposure is a principal rationale cited for the selection of a database UF of 10 in this current
assessment". It is not reasonable to fit a model that is clearly wrong and attempt to allow for the error in
the uncertainty analysis. The model must be discarded.
 
As I said at the meeting, I have similar fundamental reservations about the mesothelioma model. The
response to III.B.4 says "The mesothelioma undercount is adjusted for the entire lifespan (70 ÷54) and
for the undercount in death certificates. These approaches seem logical and generally well described...." 
This is obviously incompatible with my comments, which included: "The effect of exposure from birth to
age 70 rather than from age 16 to 70 (54 years) is then calculated by simply multiplying these predicted
lifetime risks by 70/54. A factor of about 3 would be more appropriate. These models are inferior to the
epidemiologically and biologically more plausible model for mesothelioma that the EPA adopted more than
20 years ago..."
 
If I couldn't persuade other panel members to agree at the meeting I can't expect to do so by email, and
I don't know how to proceed. My personal view is that the EPA should reconsider the core issue of model
selection and redraft the review accordingly. I've attached the latest online pdf of panel members'
comments - mine are on p57.
 
Best wishes
 
Julian
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Professor Julian Peto DSc FMedSci
NCDEU
London School of Hygiene and Tropical Medicine
Keppel St., London WC1E 7HT, UK
Tel  +44 (0) 20 7927 2632/2455
Fax +44 (0) 20 7436 4230
julian.peto@lshtm.ac.uk>>> "John Neuberger" <JNEUBERG@kumc.edu> 21/03/2012 20:13 >>>
Dave,



See attachment.



This is a highly statistical area and I would be more comfortable after Dr. Peto responds; he is currently
unavailable. I'm open to discussing any changes or corrections to my comments. Let me know if you
want to discuss this further.



John



>>> Diana-M Wong <Wong.Diana-M@epamail.epa.gov> 3/19/2012 10:26 AM >>>



Attached please find comments on draft response to charge question
III.A.4.  Draft response to charge question III.A.7 is also attached for
your information.



Please revise and send the revised draft back to me by March 22.  Thank
you very much.



(See attached file: Group Response to Charge Question IIIA4dw.docx)
(See attached file: IIIA7LS.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049











ATTACHMENT D











In the Matter of:



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY SCIENCE 



ADVISORY BOARD



___________________________________________________



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING



May 1, 2012



___________________________________________________



                             











ea1bfdd6-6a95-4455-97da-9f6005d388ac



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING
5/1/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



21 (Pages 81 to 84)



Page 81



1 it pertains directly to this response, but I think



2 it -- I think if I remember correctly that has been



3 incorporated in this full section somewhere.



4            DR. SALMON:  Yeah.  We need to have that



5 somehow -- maybe it's sufficiently explained



6 elsewhere.  I just feel we need to have that in mind



7 in any comments we make about using external data to



8 inform parameters.  Having said that, of course for



9 some models that's an essential feature.  You can't



10 use some of the possible models without relying on



11 external data.



12            DR. KANE:  Well, Lianne and Andrew and



13 Julian, what do you think specifically about the



14 comments in the draft report on pages 25 and 26 with



15 respect to charge question 2?



16            Do you have specific changes to recommend



17 here?



18            DR. SHEPPARD:  No, I think it's good.



19            DR. PETO:  I think as stated it covers the



20 issues we had, myself.



21            DR. KANE:  All right.  So pages 25 and 26



22 are okay.
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1            DR. PETO:  This is Julian.  My concern is



2 with the choice of the model.  I mean the way the



3 modeling was done was the issue, the continuing



4 increase after exposure had ceased wasn't discussed, I



5 mean, in the report.  I mean the RfC is finally -- is



6 derived.  And then followed by in -- I am referring to



7 the report, I mean Section 5.2.5, alternative analysis



8 of the cohort followed by 5.3, 5.3 uncertainties in



9 reference concentration and, I mean, in that Section



10 5.3.3 uncertainty due to time from first exposure, I



11 mean --



12            DR. SALMON:  But, Julian, you have to



13 remember that the model, you know, the model which was



14 being applied here was used exclusively to fit the



15 data within the period of observation.  It actually



16 wasn't used to handle --



17            DR. PETO:  It's going to be used to



18 instruct the low-dose long-term exposure.  I mean



19 you've got --



20            DR. SALMON:  Oh, no.  No.  Read the report.



21 It isn't.



22            DR. PETO:  Yes.  That's what's complicated.
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1            DR. SHEPPARD:  And, actually, the time



2 since first exposure is much more relevant to the full



3 Marysville cohort, and this question is addressing the



4 subcohort analysis.



5            DR. PETO:  The RfC was calculated without



6 discussing this issue at all.  I mean it -- the last



7 sentence in that 5.3.3 is uncertainty due to time from



8 first exposure, there's just a sentence that says,



9 that one I quoted, the likelihood of the prevalence of



10 LTP may further increase beyond 30 years after first



11 exposure is a principal rationale cited in the



12 selection of a database uncertainty factor of ten in



13 the current assessment.



14            So the calculation is done.  And then you



15 say, well, the model is just completely wrong and



16 completely fails to take account of this enormous



17 effect, this huge effect, the continued increase after



18 exposure is ceased.  And you have an uncertainty



19 factor of 10 to take account of those.  Why not 100?



20 Why not 2?



21            I mean it's -- I mean the model is simply



22 wrong.  If you're modeling a disease response then, I
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1 mean, to choose the model prevalence --



2            DR. SALMON:  One of the key issues here is



3 we are doing a benchmark dose analysis.  We are not



4 trying to do a research study which examines --



5            DR. PETO:  No.  We are trying to predict



6 lifetime risk to people at low dose exposure.  That's



7 what you are trying to calculate.



8            DR. SALMON:  For the non-cancer effect you



9 are not trying to use that model to examine the entire



10 lifetime cause of the disease, nor are you trying to



11 examine the biological basis of the response.



12            DR. PETO:  It's got nothing to do with the



13 biological basis.  It's the epidemiological basis.



14 What's the pathogen you see in cohorts of people



15 exposed at different levels for different durations



16 and followed up for different periods of time.



17            DR. SALMON:  This is a risk assessment, not



18 a research project.



19            DR. SHEPPARD:  This is a very small cohort



20 with a very small number of cases.  The advantage of



21 it is that there's a lot of data down in the low end



22 of the exposure range so that that helps to inform the
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1 BMCL.



2            DR. PETO:  Yeah.



3            DR. SHEPPARD:  And this model in my mind is



4 a descriptive model.  It's not a mechanistic model.



5            DR. PETO:  Absolutely.  Absolutely.



6            DR. PETO:  It's not a question of being



7 mechanistic, it's a question of whether or not you



8 separate whether the variables which are the level of



9 exposure and duration of exposure and how long you



10 follow it up for.  Those are the three variables.



11            DR. SHEPPARD:  But the subcohort doesn't



12 have much variability in time since first exposure, so



13 there's not much information there with which to do



14 anything about it, so that's just a feature of this



15 data set.  The full cohort there's more information,



16 and we made some very explicit recommendations about



17 how to address it, which we can discuss when we get to



18 that question.



19            DR. KANE:  But, Julian, I think the point



20 is that your comments are relevant but they are not



21 relevant to this particular charge question.



22            DR. PETO:  You can partition the analysis.
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1 You can do a model -- the Fischer model which is



2 completely inconsistent with the epidemiology, then



3 you have satisfied that requirement by according to



4 risk assessment conventions just seems to be



5 scientifically extraordinary.  I mean I said it



6 really --



7            DR. SHEPPARD:  What model do you suggest



8 then, Julian, with this data set --



9            DR. PETO:  Well, considering different



10 models, seeing which one is most plausible in terms of



11 the epidemiology of pleural changes in asbestos



12 exposure, and then fitting a model which is consistent



13 with the, you know, the best description how does the



14 human body react when it's exposed in this way.



15            It's not a biological model, it's an



16 epidemiological question.  You are trying to link



17 disease prevalence at different points in life to



18 duration and level of exposure.  That's what you are



19 doing.  That's all you are doing.



20            And the model is completely arbitrary.  I



21 mean the justification of the model isn't scientific



22 in any sense.  And the model that's chosen is --
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1 completely fails to affect the most elementary



2 striking factor, prevalence of LPT which goes on



3 dramatically with the passage of time after exposure



4 has ceased.



5            DR. SHEPPARD:  But there's no date on that



6 in this data set.  How are we going to address it in



7 this data set?



8            DR. PETO:  Well, that's a fundamental



9 point.  When you choose a model, I mean, that's why



10 the document should begin by saying this is an



11 amphibole.  I mean what amphiboles do to LPT and



12 cancer.  You don't choose a model on the basis of some



13 -- just out of the air.



14            You choose a model that fits the data, the



15 data -- the data on similar exposures in other larger



16 studies.  They are already  --



17           (unintelligible, multiple voices)



18            DR. PETO:  You don't develop a model on the



19 basis of data set like this.  A model is simply -- you



20 choose a model, I mean, scientifically on the basis of



21 the information.



22            DR. WALKER:  Julian, this is Katie Walker.
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1 I mean this does seem to be the fundamental question



2 though as to whether or not there is another data set



3 of Libby amphibole asbestos that is relevant.



4            DR. PETO:  It doesn't have to be Libby



5 amphibole asbestos.  Libby --



6            DR. WALKER:  Well, that's a fundamental --



7            DR. PETO:  -- amphibole asbestos differs



8 magically from some other form.  It's not -- it isn't



9 true anyway.  I mean the risk does go up going up with



10 the longer follow-up.



11            DR. SALMON:  I believe what you have just



12 said, but you have to prove it before you can make



13 that assertion.  That's the problem.



14            DR. PETO:  Goodness me, I mean, if the EPA



15 has chosen a model that's completely inconsistent,



16 both the general epidemiology and with this study, I



17 mean the longer follow-up prevalence LPT went up



18 dramatically.  I mean we won't -- any reason for



19 assuming that Libby amphibole asbestos behaves like



20 other amphiboles.



21            They only ostensible thing to do is to fit



22 models which have been developed in relation to Libby
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1 amphiboles.



2            DR. SHEPPARD:  But, Julian, we'll be



3 sending the plateau be increased to 85 percent because



4 that's what the evidence in the literature suggests



5 completely consistent with your comment.



6            DR. PETO:  But what plateau?  I mean I



7 don't understand what the plateau means.  The plateau



8 is just a plateau which then shoots up.  There's an



9 increasing curve.  I mean the idea that you can



10 partition an analysis in this way is I think just odd.



11            I mean I think the wrong models have been



12 fitted.  That's my fundamental concern with the whole



13 document.



14            DR. WALKER:  What model are you suggesting,



15 Julian?



16            DR. PETO:  That the incidence rather than



17 the prevalence is model as a function of cumulative



18 dose, for a start.  I mean the incidence rate is the



19 rate of new appearance of LPT in somebody who didn't



20 have it last year.  I mean the prevalence --



21            DR. WALKER:  And so where do you get the



22 data set from?
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1            DR. PETO:  I mean you can get some estimate



2 from the extent to which it happens in these data by



3 the gross increase in LPT between the two follow-ups.



4 I mean as I said probably 35 years ago criticizing the



5 derivation of the high dual standard for asbestos



6 based on early signs of asbestosis in relation to



7 prevalence plotted against cumulative dose and pointed



8 out in that paper in the Lancet in 1978 that you can



9 underestimate the risk by order of magnitude.



10            I mean to simply draw the graph is a



11 mistake.  Say you draw a graph which has cumulative



12 dose on the bottom axis and prevalence on the vertical



13 axis, you've assumed that the incidence is zero when



14 exposed to CC's.  When exposed to CC's, you don't move



15 along the cumulative dose axis but you do move up the



16 prevalence axis.



17            Prevalence is the integral incidence.  You



18 add incidence up to your life and that's your



19 prevalence.  You shouldn't plot a graph let alone



20 discuss what model to fit to that graph of cumulative



21 dose against prevalence.  It's just a fundamental



22 scientific mistake.  This is entailed in the very
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1 strong assumption that symptoms can't develop after



2 exposure ceased, which you know is false.



3            I don't know how else to express it.  You



4 see the point.  I mean you have got a graph of



5 cumulative dose against prevalence, and you know that



6 if cases go on developing after exposure has ceased,



7 you come back ten years later, nobody has moved along



8 the cumulative dose axis because they haven't gotten



9 any more exposure, but the graph has gone up.



10            So to fit in any line to that graph, to



11 even look at the graph, to even plot the graph is a



12 fundamental mistake.



13            DR. WALKER:  So an interesting exercise



14 that could be done would be some sort of extended



15 sensitivity analysis where one would stimulate changes



16 in response for the people that don't have LPT in this



17 data set and just randomly choose the individuals that



18 have that or potentially do it as a function of



19 exposure, and then show how that would affect the BMCL



20 as in that kind of "what-if" analysis.



21            That would be completely consistent with



22 using this data set in your suggestion and --
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1            DR. PETO:  It's not the data set.  I don't



2 understand why the model was chosen.  I mean the model



3 is just the wrong model.



4            DR. WALKER(?):  Julian, stop a minute.  It



5 seems to me sort of somewhat inappropriate to suggest



6 that we know with absolute certainty which model is



7 correct.  I mean every model --



8            DR. PETO:  What we know with absolute



9 certainty is that to even plot a graph of cumulative



10 dose against prevalence is a mistake because you know



11 that when exposure stops, the prevalence goes on going



12 up.  You don't move along the axis.  The graph is



13 wrong.  It doesn't matter what values you fit to it.



14            DR. WALKER (?):  Well, isn't that based on



15 a certain data set that you have explored in detail



16 some time ago and then --



17            DR. PETO:  What data set?  What data set?



18 The huge increase with the further passage of time



19 shows that that happens.  I mean there's studies that



20 were done 35 years ago on asbestos workers that showed



21 that happens.  You have to model incidence, not



22 prevalence.
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1            Incidence is what happens to you now as a



2 result of what's already happened to you.  Prevalence



3 is all the things that have happened to you over your



4 life added up.



5            I mean when you write down an incidence



6 model, it implies prevalence.  You can drive an



7 incidence model from a prevalence model, and you can



8 derive vice versa.  But as soon as you write down a



9 model where cumulative -- where prevalence is a



10 function of cumulative dose, that implies the very



11 strong assumption that incidence is zero after



12 exposure's ceased.



13            DR. SALMON:  But we are not using the model



14 that we are talking about to make that extrapolation.



15            DR. PETO:  But why fit the model at all



16 when you know that it's wrong?  It's just the wrong



17 model.  I mean the idea that you can just fit any old



18 model to a graph; the graph shouldn't have been drawn



19 in the first place.



20            DR. SALMON:  I think the short answer is



21 the technique of benchmark dose analysis relies on the



22 concept of fitting what you described as any old model
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1 to the actual data.  And the fact of the matter is



2 that this is a relatively arbitrary model which fits



3 the observed data of the subcohort at some level,



4 whereas in fact the models which you are arguing for



5 which have an external justification and biological



6 mechanism and/or in --



7            DR. PETO:  It's not the mechanism.



8            DR. SALMON:  -- on other cohorts in fact



9 don't fit that particular segment of data as well, for



10 reasons which are numerous but not necessarily very



11 substantial in terms of what their indications are,



12 but nevertheless they say that those models don't fit



13 the data very well.



14            DR. PETO:  The --



15            DR. SALMON:  All very well arguing that you



16 should use a model which is informed by other



17 epidemiological cohorts or biological rationality or



18 whatever, but the fact of the matter is that those



19 models don't actually fit the data particularly well



20 due to the peculiarities of the data.



21            DR. PETO:  That isn't true.  That isn't --



22            DR. SALMON:  It's what it says in the
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1 report.



2            DR. PETO:  This one does.  They account,



3 the dose increase --



4             (inaudible, multiple speakers)



5            DR. SALMON:  They are not trying to account



6 for anything with this model.  We are trying to fit



7 the data --



8            DR. PETO:  Well, you are not trying to



9 account, the observation there's an order of magnitude



10 increase in the prevalence of LPT when exposure --



11            DR. SALMON:  -- can't do anything.  That's



12 the whole point.  This is not the model to account for



13 anything.  This is a model to fit the data.



14            DR. PETO:  You don't think that's part of



15 the data, the fact that you know there was no



16 magnitude of increase in LPT between the two follow-up



17 periods.  Isn't that part of the information that you



18 have?



19            DR. SALMON:  Well, it's not part of the



20 information that we are trying to fit with this model.



21            DR. PETO:  I mean there's nothing else I



22 can say.  I just think it's scientifically
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1 preposterous but, I mean, carry on.



2            DR. SALMON:  Yes, the sense in which it's



3 deliberately scientifically preposterous because it's



4 attempting not to prejudge the numerous important



5 issues which you have raised.



6            DR. KANE:  May I make a suggestion?  We are



7 not going to resolve this particular question



8 immediately, but some of the issues that have been



9 brought on the table for discussion, namely



10 consideration of some alternate models are discussed



11 in our draft document on pages 26 and 27.  And there



12 are specific recommendations listed there.



13            So can we turn to that.  This is under the



14 charge question number 3, alternative modeling



15 approaches.  I think, Lianne, you were referring to



16 these suggestions earlier.  And here there are some



17 specific recommendations made that I don't think, but



18 I'm a little bit naive about this, would represent too



19 much additional effort on the part of the EPA.



20            DR. PETO:  But, I mean, the time since



21 first exposure is, I mean, the way the analysis is



22 done is the cumulative dosage related to prevalence,
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1 and then the RfC is calculated.  And then it's



2 followed by discussion of alternative analyses.



3            I mean the idea that you choose the model,



4 do an analysis, calculate the key results on the basis



5 of that model and then consider other alternative



6 models seems completely backwards.  I mean surely you



7 choose the model, the range of models that you want to



8 fit, and you fit the data and see how they affect the



9 conclusions.



10            I mean to simply add an uncertainty factor



11 of ten because you know the model is grossly wrong in



12 failing to allow for this huge effect just seems



13 completely peculiar.  It's not the uncertainty factor,



14 it's the result of fitting the wrong model.  You can



15 always do it in the ozone as well.



16            DR. KANE:  Lianne or Andrew?  Anyone else



17 have any suggestions about this point?  Michael?



18            DR. PETO:  My suggestion is that the EPA



19 should consider looking at models which relate



20 incidence, to the incidence of LPT, not the



21 prevalence, the rate of the appearance of new cases



22 per year, people who haven't yet got it, to cumulative
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1 dose and time since first exposure.  I mean that's the



2 natural thing to do.



3            That's the natural way to analyze any



4 epidemiological cohort with any endpoint whether it's



5 cancer or LPT or FPL.  And that's the typical way to



6 analyze data.  You have got a chronic condition which



7 develops and continues to develop many years after



8 exposure has ceased.



9            DR. KANE:  Julian, that's an excellent



10 suggestion but I don't -- we have not been -- evidence



11 that there's any such data set that could be used to



12 do that because there -- this data set has got two



13 times when x-rays were done.  That's it.



14            So there's no way that you are going to get



15 at incidence in any meaningful way in this data set.



16            DR. PETO:  No, I know that, but you have



17 got some idea of how it changed between the two



18 follow-ups.  And you have got other studies and other



19 data sets which were looking at, you know, various



20 measures of asbestosis, I mean, in which it has been



21 done.  And the observation is that the incidence



22 continues to increase after exposure's ceased.
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1            And so you should measure incidence of



2 cumulative dose, not prevalence.  And you should



3 include time since first exposure in your model.  I



4 mean you go get Jeff Berry's paper in the New York



5 Academy of Science in 1979, there's a whole volume on



6 the big meaning/meeting (?) of asbestos.  And Jeff



7 Berry had an analysis which showed just how wrong his



8 previous analysis on which the two-fiber standard was



9 based had been when you looked at it this way rather



10 than that way.



11            And that's exactly what he did in 1970.  He



12 plotted a graph of cumulative dose against prevalence.



13 It was early signs of asbestosis.  And the two-fiber



14 standard was based on it.  And when he analyzed the



15 six-year follow-up in the same cohort and looked at



16 the incidence, he found that the earlier conclusions



17 were wrong by a vast factor.



18            DR. SHEPPARD:  I wanted to bring up a



19 different point.



20            DR. PETO:  Can I just say in relation to



21 this point before we leave it, exactly the same issue



22 replies in relation to mesothelioma.  I mean the
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1 reason for choosing a model for mesothelioma, of



2 course you can't develop a model for mesothelioma



3 based on seven cases or whatever it is.



4            You have to look at the enormous body of



5 evidence on what the epidemiology of mesothelioma is



6 and choose the model that you fit on that basis.  I



7 mean it's mad to do anything else and completely



8 disreputable.  I mean --



9            DR. KANE:  Lianne, you had some other issue



10 to raise.



11            DR. SHEPPARD:  Yeah.  I'm relooking at this



12 and I'm noting that we are only talking about



13 including time since first exposure in as a separate



14 covariant, and there's no real mention in this



15 response about alternative exposure metrics that would



16 sort of -- sort of naturally include time since first



17 exposure in the calculation of the exposure metric.



18            And, um, I am trying to remember now where



19 that might have come up in our response.  I know we've



20 had -- we had considerable conversation about that at



21 the meeting and a little bit afterwards in terms of



22 the recommendation of the group that talked about the
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1 RfC.  And I'm wondering if we should incorporate that



2 a little bit better into this response.



3            DR. LIPPMANN:  This is Mort.  Let me speak



4 up for Julian, if that's necessary.  I think he's



5 absolutely right.  I think there's a consensus, and



6 tell me if I am wrong, that we should consider Libby



7 amphibole to be another amphibole that has similar



8 biological response as the other amphiboles.  And the



9 mineralogists have done us sturdy by telling us that



10 only certain things are true amphiboles.



11            Now, if you take that to be true, then



12 there's a lot of literature, as Julian suggests, about



13 the progression of the diseases without further



14 exposure.  And it's entirely appropriate to look at it



15 that way if not as the only way to look at it, at



16 least as a way to look at it.



17            DR. SHEPPARD:  So following up on Mort's



18 comment, that might suggest that one of the things



19 that could be done to substantiate the estimate of the



20 RfC is to suggest that the further increase in



21 incidence would suggest if anything that the RFP would



22 be lower, would presumably be lower.
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1            DR. SALMON:  I think there's a couple of



2 things to be said about this question of comparing



3 with other amphiboles.  I think we've come to a pretty



4 solid conclusion, you know, from reading the analysis



5 of the data that in terms of the hazard identification



6 we are saying that Libby amphiboles look very much



7 like other amphiboles.  But we also, for the purposes



8 of this report, for the EPA's report we need to have



9 an estimate of the carcinogenic and non-cancer



10 potency.



11            And it's not automatically established that



12 because the mechanism and behavior of the material is



13 similar to other amphiboles, it's not automatically



14 established that the potency is similar.  Certainly



15 when you are talking about carcinogenic potency, for



16 which we do have a number of exponential materials,



17 there has been alleged to be rather considerable



18 variation in the potency, although nobody's arguing



19 that the mechanism and general behavior is different.



20            So I think that we have to get to the point



21 of establishing as in fact this -- the cancer analysis



22 by EPA shows that in fact Libby asbestos not only



Page 103



1 looks like other amphiboles from a mechanistic



2 standpoint but also looks like other amphiboles from



3 the point of view of the degree of carcinogenic



4 potency.  It's definitely in the same ballpark as the



5 other amphiboles.



6            That is an independence and very important



7 observation which can then, you know, in follow-up



8 they use, you know, both to inform further studies of



9 the potency of other amphiboles and also in turn



10 perhaps to include Libby asbestos as part of the



11 overall amphibole picture.  But the thing is that we



12 have to make that step first and say we are in the



13 same ballpark.



14            It's not a given until we actually have



15 done an analysis which establishes -- (inaudible,



16 someone coughing) -- and that's important both for the



17 cancer number and also for the non-cancer number for



18 which we don't in fact have very much in the way of



19 other precedence.



20            DR. LIPPMAN:  Well, not entirely so.  And



21 pneumoconiosis certainly progress after the end of



22 exposure.
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1            DR. SALMON:  I'm not saying that we don't



2 have precedence for the mechanism.  I'm talking about



3 the actual numeric or potency or the value of the RfC,



4 if you like.  That's where we are on somewhat thin



5 ground in making comparison with other asbestos



6 type --



7            DR. LIPPMANN:  Amphiboles are a cause of



8 pneumoconiosis.  That's well established.



9            DR. SALMON:  Oh, yes.  No.  That's not



10 what -- that's not what I am disagreeing with at all.



11 I'm saying that we are on strong ground in making that



12 qualitative comparison.  It's the quantitative



13 comparison that needs to be established.



14            DR. PETO:  But that's exactly what I'm



15 suggesting, that you choose a model on the basis of



16 other evidence.  One of the components in that model



17 is the potency, which is the single parameter related



18 to the type of fiber you are studying.  And fitting



19 that model, you estimate the potency.  That's exactly



20 what I'm suggesting.  But my --



21            DR. SALMON:  -- Phase 2.  We are still at



22 Phase 1 of establishing whether we are in the right
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1 ballpark.  And I think this first analysis does that.



2 It immediately opens the door to doing other things,



3 including exactly what you are talking about, but we



4 have to do this first.



5            DR. PETO:  Do what first?



6            DR. SALMON:  We have to get an independent



7 estimate of the -- both the qualitative analysis and



8 also quantitative analysis to establish --



9            DR. PETO:  Well, the thing is the Michaelis



10 model is fitted.  And the RfC is calculated.  What I'm



11 saying is that a more plausible model should have been



12 fitted for that calculation.



13            DR. SHEPPARD:  But, Julian, you are not



14 giving us any specific suggestions based on the data



15 that we have to analyze.



16            DR. PETO:  Well, the incidence of RfC is



17 proportional to the cumulative dose, for example.



18 That relinquishes any increase in prevalence once you



19 stop exposure.  I'm not saying that's the right model



20 but that, I mean, the fundamental point is you should



21 model the incidence, and the model should include time



22 since first exposure.



Page 106



1            The minimal picture included cumulative



2 dose and time since first exposure.  And it's a



3 question of looking at the literature on non-cancer



4 effects of amphiboles to see what else there is on it.



5 But, I mean, those are the two, I mean, the simplest



6 analysis would relate the incidence rate to the



7 cumulative dose.



8            DR. SHEPPARD:  Where are you going to get



9 incidence from in this data set?



10            DR. PETO:  You don't need to.  The



11 prevalence is the integral of incidence.  So when you



12 look at the prevalence in an individual, the



13 particular time after first exposure, you integrate.



14 I mean it -- cumulative dose, multiply it by sort of



15 linearly increasing -- the prevalence goes up linearly



16 if the incidence is constant.



17            The prevalence is implied by the incidence.



18 But the incidence is the rate of appearance in new



19 cases.  By modeling the prevalence of the function of



20 cumulative dose, you've assumed that it's zero, the



21 incidence is zero, which we know is wrong.  And you



22 shouldn't model prevalence.  You should never model
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1 prevalence.



2            If you model incidence, then in any case



3 you've got the prevalence data.  You work out what



4 your incidence model implies for the prevalence that



5 you are observing.  But you don't sort of graph a



6 prevalence against cumulative dose which you know is



7 wrong before you even draw the graph, let alone what



8 model you fit to it.



9            DR. KANE:  Well, to me not being an



10 epidemiologist, I am not clear about how EPA would go



11 about doing this.  And we have to be clear if we are



12 going to recommend that EPA do it.  And Lianne is



13 raising some questions about whether it can be done



14 with this data set.



15            Does anyone else have any insights about



16 this?  Can we derive incidence from the this set?



17                        -  -  -



18    (Discussion off the Record, Phone interruption)



19                        -  -  -



20            DR. KANE:  Who's on the line?



21            FEMALE SPEAKER:  This is Ricia.  I had to



22 get off the phone for a moment.  I was about to call
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1 back, but evidently my phone called you back.



2            DR. KANE:  I'm sorry, what is your name?



3            FEMALE SPEAKER:  Ricia Patraf (sp).  I



4 already signed in earlier.



5            DR. WONG:  Is one of the registered



6 participants.



7            FEMALE SPEAKER:  Right.



8            DR. KANE:  All right.  Fine.  Can we get



9 back to Julian's question and my question to the other



10 members of the panel.



11            Is it possible to derive incidence from



12 this data set?



13            DR. PETO:  Can I just comment on what I



14 mean.  Depending on the form of the employment



15 histories, if you have the date of first exposure and



16 you have some idea, I mean, you know that the



17 cumulative doses were accumulated a long time before



18 the last follow-up, you can certainly, I mean, you



19 don't know exactly what the pattern of exposure was



20 over time, but you can work out a pretty good



21 approximation for each individual based on that sort



22 of model by assuming, for example, that the cumulative
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1 dose was accumulated by sort of, I mean, well, you can



2 make what assumptions you like about what the actual



3 pattern was.  It's not going to make a huge



4 difference.



5            But for an individual who is observed 40



6 years after first exposure with a cumulative dose of



7 X, then you know if you -- if you -- what the



8 incidence rate is with or without a lag in relation to



9 cumulative dose, you can calculate what their



10 prevalence ought to be.  And the only -- and the



11 variable is the constant, I mean the constant -- the



12 potency constant for that type of asbestos.



13            So you basically accumulate those.  You put



14 those into boxes and you choose your potency factor so



15 there's an expected or equal.  I mean that's the



16 method.  It's very straightforward.  You can do it



17 more or less with more or less complexity.  You can



18 make various different assumptions about the actual



19 pattern over time over which a cumulative dose was



20 accumulated.  But that's based on employment records



21 anyway, so I think you have got the data exactly for



22 what you need.
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1            DR. KANE:  Mort, do you think as an



2 industrial hygienist that data is available or



3 reliable for this kind of thing?



4            DR. PETO:  Before you answer that, can I



5 just say how would the cumulative dose be calculated?



6 What was the form of the employment records from which



7 the cumulative doses were calculated?  There must be



8 an effect boils down to a cumulative dose of, you



9 know, accumulated in each year of employment.  I mean



10 how else do you calculate that.  So you have got to



11 estimate it.



12            DR. LIPPMANN:  It's likely that such data



13 exists.  One has to look.



14            DR. WOSKIE:  Hi.  This is Susan Woskie.



15            DR. KANE:  Yes, Susan.



16            DR. WOSKIE:  That certainly does exist that



17 what's used in the modeling is the cumulative exposure



18 of the 118 workers that began work in 1972.  So, I



19 mean, the availability to do that, it's available.



20 Beyond that I can't -- whether (inaudible, phone



21 noise) -- make a bad, calculated incident somehow.  I



22 just don't know.
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1            DR. PETO:  You don't calculate incidence.



2 You know whether somebody has it or not.  Therefore,



3 you have got, I mean, if you fit a model which



4 predicts a certain incidence pattern over somebody's



5 life as a result of their exposure history, then the



6 only variable is the unknown potency factor.



7            I mean just as the simplest example, as I



8 said, you can see they had constant exposure for ten



9 years, then you observe them 30 years later, then you



10 have got a cumulative dose.  You've estimated the



11 exposure level, so you have got their cumulative



12 exposure, their cumulative exposure times their



13 potency is that component.



14            And under the simplest model, the incidence



15 is proportional to that.  So the prevalence is just



16 that multiplied by the 40 years of follow-up.  And you



17 make a little bit of allowance for, you know.



18            DR. WOSKIE:  I guess, you know, I would



19 have to defer to the epidemiologist here, but I



20 thought one of our recommendations was examination of



21 other models like a dichotomous hill model which



22 allows the slope to be estimated, which is what you
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1 are talking about, isn't it, the potency factor?



2 Isn't that essentially what that is then?



3            DR. SALMON:  Well, the problem is that if



4 we are estimating an RfC, for instance, then the



5 business of assuming a constant slope kind of



6 undermines the whole process because, you know, the



7 constant slope idea works for cancer because that's



8 the underlying assumed dose response characteristic.



9            For the RfC you have to fit something like



10 the hill model or what -- or some such model to, you



11 know, to identify a safe dose or least -- (inaudible)



12 -- substantially safe dose.  So it's difficult to use



13 these linear type models in an RfC context.  That's



14 part of the problem.



15            DR. PETO:  The RfC is calculated as a risk



16 of ten percent, not zero risk.  I mean you are on the



17 threshold.



18            DR. SALMON:  That's one of the things we



19 have to argue about, of course.



20            DR. PETO:  That's been done.  And you can



21 obviously do that, which is what's been done anyway.



22 There are difficulty --
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1            DR. SALMON:  There are things that you can



2 do, but they become even more contentious when you are



3 trying to fit that into a linear model than they are



4 with one which at least considers the concept that



5 there may be such a thing as a safe dose.



6            DR. PETO:  But you are calculating, I mean,



7 a safe dose hasn't been calculated.  A sort of



8 acceptable limit has been calculated.  Surely that's



9 what was done in this case.  It wasn't a threshold



10 model that was fitted.



11            DR. SALMON:  Actually, kind of, but it --



12 it doesn't make the same assumptions as the linear



13 model would.  I think the point I'm making, it's more



14 difficult -- I'm not saying it's impossible.  It's



15 more difficult to accommodate a linear model in the



16 concepts of -- (inaudible) -- RfC.  That's all I was



17 saying.



18            DR. KANE:  Well, the recommendation that is



19 written in our draft report seems to be to me fairly



20 clearly stated at the top of page 27 in lines 1



21 through 8.  And how is that different from what Julian



22 is suggesting?  Or does it help to alleviate some of
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1 Julian's concern?



2            DR. SHEPPARD:  My understanding is that



3 this response is all based on prevalence model and



4 direct analysis of the data.  What Julian is



5 suggesting is a transformation of the data based on



6 certain assumptions in order to look more directly at



7 an incidence or to derive the model based on



8 assumptions about an incidence model that then you can



9 use the prevalence model.



10            That would involve certain assumptions that



11 are probably not directly evaluated.  We don't have



12 very good ability to evaluate in this data set, so.



13            DR. PETO:  The model has been fitted,



14 assumes that the incidence is zero after it's finished



15 to cease, which is wildly wrong.



16            DR. SHEPPARD:  So one very --



17            DR. PETO:  -- as soon as you write the



18 equation down, you are making an assumption.  As soon



19 as you plot a graph, you have made an assumption.



20            DR. SHEPPARD:  So that would be a useful



21 thing I think to state that this model, this



22 prevalence model assumes no additional incidence
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1 afterwards.  And, if anything, that means that this



2 model understates the risk.  It -- excuse me.  It



3 overstates the risk.  I always get that backwards.



4            This model, if anything, this is less



5 protective of public health than it should be because



6 there's likely to be more incidence in this population



7 than is reflected in the data set or in the modeling.



8 So that seems like a useful addition that we could



9 make in our recommendations, that because of this



10 assumption of no additional incidence after -- after



11 the data have been assessed, that the RfC if anything



12 is less protective of public health than it should be.



13            DR. LIPPMANN:  This is Mort again.  It's



14 certainly true that for pneumoconiosis-producing dust,



15 the internal dose keeps on going because a quartz or a



16 fiber doesn't just disappear.  It continues within the



17 tissue to stimulate the biological response.



18            DR. SALMON:  I think it's important that we



19 do put that caveat in as you mentioned.  I mean it's



20 based on very legitimate sources of information



21 outside of the data set we are specifically looking



22 at.  And I think it also plays into the later
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1 discussion about the justification for the data.



2            DR. KANE:  So, Lianne, you proposed that we



3 must add a statement somewhere, perhaps under the



4 recommendation to include another bullet on page 27,



5 lines 12 through 16, that the model that EPA used



6 based on prevalence of LPT assumes that there is no



7 progression or additional incidence after --



8 (inaudible) -- of exposure.



9            DR. PETO:  So, this is Julian.  Am I on?



10            DR. KANE:  Yes, you are on.



11            DR. PETO:  That fact is obvious in the



12 report.  But as I say, the RfC is calculated, and then



13 in discussing uncertainties, that area is



14 acknowledged.  And it states there's an uncertainty



15 factor of ten is -- this is a major reason for



16 assigning a database uncertainty factor of ten.



17            I haven't got a database uncertainty



18 factor.  I call it, well, uncertainty is the wrong



19 word.  The model is wrong.  But, I mean, it's on page



20 5, straight 45 of the report Section 5.3.3 just means



21 to me extraordinary you can't get the RfC, and then



22 three pages later say the model is totally wrong











ea1bfdd6-6a95-4455-97da-9f6005d388ac



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING
5/1/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



30 (Pages 117 to 120)



Page 117



1 because it fails to acknowledge this enormous effect.



2            DR. SALMON:  This is the only one that



3 plays into the database uncertainty factor.



4            DR. PETO:  I know.  But what I'm saying is



5 it's silly to fit a model that is wrong and then



6 modify the conclusions.  You just fit a model which is



7 more plausible to start with.



8            DR. SALMON:  Unfortunately, we don't have



9 divine inspiration to know what the right model is.



10            DR. PETO:  Well I've just told you what a



11 better model is.  I mean whether it increases



12 linearly, whether incidence varies over time giving



13 you good cumulative dose, I don't know.  Maybe Mort



14 knows whether other data address that issue.  But the



15 model that has been fitted is grossly wrong.  There's



16 blatant reasons.



17            DR. SHEPPARD:  So, Julian, you have made an



18 important point.  And I think if you can give very



19 specific direction that I would embrace, and I imagine



20 EPA would embrace as well, that exactly how to do the



21 modeling in this data set that you are suggesting,



22 that would be valuable.  But for purposes of moving
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1 forward with respect to the report and helping to



2 resolve this, I think that what I would suggest is in



3 our recommendations we include a bullet that is



4 something of the form, this is what I've drafted now,



5 we can tweak the wording, incorporate a caveat that



6 the model is based on prevalence of LPT and assumes no



7 additional incidence in the future.  It suggests the



8 RfC is not adequately protective of public health.



9            DR. PETO:  Yes, but the specific suggestion



10 is that the -- a more plausible model should have been



11 used for calculating the RfC.



12            DR. SHEPPARD:  But I don't know how to --



13            DR. PETO:  Not for discussion of



14 uncertainty factors afterwards.



15            DR. SHEPPARD:  Well, we are not on the



16 uncertainty factor question, Julian.



17            DR. KANE:  That doesn't come up until page



18 30.  We are only on page 27.



19            FEMALE SPEAKER:  But he's right in the



20 sense we are trying to account for this, it is in his



21 view of an error in judgment here we are making



22 earlier on, so I sort of understand where he's going
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1 with that.  But I'm just thinking we might be able to



2 deal with it more explicitly if Julian could give us



3 an alternative approach that would show us really how



4 big the difference is between this model based on the



5 prevalence and a model based on incidence and what



6 assumptions that entails.



7            DR. SHEPPARD:  Yeah.  That has to be laid



8 out quite clearly.  This is basically a descriptive



9 model based on a prevalent data set is clearly limited



10 but it's useful.  And I think that is the way to view



11 it.  It's clearly limited but it's useful.



12            That doesn't mean we can't do better.  That



13 doesn't mean we shouldn't do better.  But we -- but it



14 already is providing a useful measure for moving



15 forward and based on our scientific understanding that



16 if anything it's not adequately protective of public



17 health.  And that -- we incorporate that and then we



18 can figure out how to move forward with more specific



19 direction in the future, but -- and it needs to be



20 more concrete than it is so far.  And I would embrace



21 getting that from you, Julian.



22            FEMALE SPEAKER:  I have another point of
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1 clarification on language with EPA or to the SAB



2 board.  In truth of what our judgment is about what's



3 adequately protective or not, I mean, aren't we really



4 supposed to be making more neutral (inaudible)



5 decision about whether risks are overestimated or



6 underestimated, and the level of risk that EPA



7 determines as adequate for protect -- public health is



8 really their decision, not ours?



9            DR. VU:  This is Vanessa.  I just want to



10 point out that, you know, the charge of the Science



11 Advisory Board is to provide science advice.  So as



12 much as you can review the agency scientific document



13 and point out your scientific comments with regard to



14 whether the Agency's analysis is scientifically sound,



15 and I know that from now and then the SAB tends to



16 point out some comments about policy, but it has to be



17 the science inform the policy choice.



18            And the agency will make that policy



19 choice, but it's important that you, as a SAB panel,



20 you point out the scientific soundness of your advice.



21            DR. SHEPPARD:  Yeah, I apologize for that,



22 what may seem value laden.  I just wanted to make sure
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1 I got the direction right.



2            In the comments it wasn't really about



3 making a value judgment.  It's about making sure that



4 it's clear that if anything the RfC is potentially too



5 high based on the scientific understanding.



6            FEMALE SPEAKER:  That's already -- yeah.



7            DR. SHEPPARD:  Yeah.



8            MALE SPEAKER:  -- comments from EPA?



9            MR. BUSSARD:  Just a couple thoughts.  One



10 is I don't think I would say the model assumes



11 prevalence didn't increase, but the model is not



12 trying to model such an increase.  There is a



13 discussion on 5-38 of the document trying to look at



14 some other sources of data to get a sense of how much



15 prevalence appears to increase over time from other



16 exposures that are close to environmental exposures.



17            I mean I think part of the question you are



18 wrestling with is is it okay to model this data and



19 then use data not from this data set to say how does



20 this prevalence change, or if you can follow people



21 for longer, or I think Dr. Peto is arguing is there a



22 way to take a model form that reflects other data and
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1 applies to this data set but given the sparsity of



2 observations in the data set.



3            So just to recap, I don't think we are



4 assuming the prevalence doesn't increase, we are just



5 not trying to model that given the data set.  And then



6 the question is how to take into account information



7 from outside this data set as to how prevalence



8 changes over time, whether to do it inherently in the



9 model or whether to do it after we have the results



10 without trying the models out.



11            DR. PETO:  Can you hear me?



12            DR. KANE:  Yes.



13            DR. PETO:  I mean surely you have to put it



14 in the model.  I mean how can you even ask the



15 question.  You can't fit a model which you know is



16 wrong and then discuss how you should modify your



17 predictions.  I mean the predictions are a consequence



18 of the model.



19            And the adjustment for lifetime exposure is



20 a consequence of the model.  The effect of childhood



21 exposure is a consequence of the model.  The model



22 will make all those predictions.  I mean you can't
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1 produce a model that does that.  You can't fit a model



2 which is wrong and then add factors to allow for it,



3 multiply it by 70 over 54 or something.



4            I mean it's completely unreasonable.  It's



5 not the way to do science.



6            DR. SHEPPARD:  Well, Julian, all models are



7 wrong.  All models are wrong.



8            DR. PETO:  Yeah, but some are wronger than



9 others.  We know that.  I mean Einstein was better



10 than Newton, but Newton wasn't bad.  I mean clearly



11 you do the best you can.  But, I mean, this model is



12 not the best you can.



13            DR. SHEPPARD:  But it's just that there's



14 not much data support.  I mean that's the other



15 concept that we need to bring in in terms of this



16 discussion.  You can't -- if there's not enough data



17 support to fit a rich model, then you are going to



18 have a fit an incorrect model that is then useful.



19            DR. PETO:  You have to fit a model with a



20 model incidence, not prevalence.  You have to keep



21 prevalence from it.  They keep saying it because it's



22 a fundamental --
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1            DR. SALMON:  The model predicts -- the



2 whole point of the exercise in using this approach is



3 to keep the base -- is to not consider the models to



4 be making any predictions outside of the range of the



5 data to which it's fitted.  That model --



6            DR. PETO:  Neither.



7            DR. SALMON:  -- that model is not



8 considered to be predictive of what's going on outside



9 of the range of the data either in time or exposure



10 levels to which it's been fit.  That's the whole point



11 of a benchmark method.



12            DR. PETO:  You should abandon the benchmark



13 method then.  I mean you ought to choose models which



14 you think are likely to fit the data outside the range



15 of observation obviously.



16            DR. SALMON:  The benchmark method was



17 chosen to replace previous attempts to fit supposedly



18 biologically or epidemiologically accurate models.  It



19 was because those specific models have been screwing



20 up so badly, and it was felt overall necessary to



21 retreat to a method which didn't make so many



22 contentious assumptions.











ATTACHMENT E











From: Katherine Walker
To: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: Revised comments on SAB LAA report
Date: 05/07/2012 03:18 PM



These changes are fine with me.  I’ll let the others weigh in but they’re not too controversial!
 
This has been very challenging.  This group is coming from very different perspectives and degree of
familiarity both with the details of the Libby cohort data, with the risk analysis process, and with
the Libby AA risk assessment itself.  I would have preferred that we back up, start with the Risk
Assessment document again, and make sure everyone was really grounded in what had been done.
 
Katy
 



From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov] 
Sent: Monday, May 07, 2012 3:01 PM
To: Katherine Walker
Cc: Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov); David_Kriebel@uml.edu;
Julian.Peto@lshtm.ac.uk; Pennell, Michael; SandP8
Subject: Re: Revised comments on SAB LAA report
 



Katy et al.,



Thank you all for your hard work to come to this revised responses.



I have made a few minor edits. Please review and get back to me ASAP before I post your memo.
Thank you very much.



(See attached file: dw Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



Katherine Walker ---05/07/2012 02:34:52 PM---Diana: Let me know if these instructions are now
clear.



From: Katherine Walker <KWalker@healtheffects.org>
To: Diana-M Wong/DC/USEPA/US@EPA
Cc: SandP8  "Pennell, Michael"  <mpennell@cph.osu.edu>, "Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)" <Andy.Salmon@oehha.ca.gov>, "Julian.Peto@lshtm.ac.uk" <Julian.Peto@lshtm.ac.uk>,



(b) (6)
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"David_Kriebel@uml.edu" <David_Kriebel@uml.edu>
Date: 05/07/2012 02:34 PM
Subject: Revised comments on SAB LAA report



Diana:



Let me know if these instructions are now clear. 



Katy



Katherine D Walker, ScD
Senior Scientist
Health Effects Institute
101 Federal St. Suite 500
Boston, MA 02110-1817



Fax: +1-617-488-2335



www.healtheffects.org
(See attached file: Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)



(b) (6)
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From: Katherine Walker
To: SandP8; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov);



Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: REVISED DEADLINE: EPA Questions and Remarks - Libby Charge Questions IIIB 1_2_ 3 and 5
Date: 05/03/2012 03:05 PM



Hi All:
 
My apologies for the multiple emails.  Diana – rightly so – has suggested that I make clearer that all
we are looking for is the few lines, bullet point or paragraph that clarifies, by page and line
number,  the disputed language in the draft report I have outlined in my previous emails.  EPA is
not looking for a re-write of our section of the report. 
 
Just clear advice on the 3 issues 1) independence assumption 2) model selection and 3) “full”
uncertainty analysis.
 
Katy
 
 
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 2:51 PM
To: 'SandP8'; 'scott@ramas.com'; 'Pennell, Michael'; 'Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)'; 'Julian.Peto@lshtm.ac.uk'; 'David_Kriebel@uml.edu'
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: REVISED DEADLINE: EPA Questions and Remarks - For our subgroup - Libby Charge
Questions IIIB 1_2_ 3 and 5
Importance: High
 
Hi All:
 
Diana has just informed me that she needs to post our revisions to the SAB report on Monday
morning by 9AM or so.
This means that the Monday times I suggested will be too late.
 
We will need to have the call with as many people as possible TOMORROW – Friday  -  I have a
preference for the Noon to 1 time slot given other commitments.
 
Mike Pennell – I know that you have said you cannot be available on Friday, so please send in
writing any specific suggestions today or tomorrow.  Barring that, I’ll try to do a last revision on
Sunday night.
 
Thanks all.
 
Katy
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 12:17 PM
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To: 'SandP8'; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov); Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: RE: FW: EPA Questions and Remarks - For our subgroup - Libby Charge Questions IIIB 1_2_
3 and 5
 
Hi all:



We are specifically  charged with Libby Charge Questions IIIB 1_2_ 3 and 5 and the EPA’s
requests for clarification.  Although some of the issues we’re charged with are also linked to
discussions we had the other day  -- whether and to what extent the larger amphibole
asbestos literature should be brought to bear on the Libby Risk Assessment – we need deal
with them within the context of the development of the IUR.



I’ve laid out the questions before us below, but first…



I would like to make sure that we are in basic agreement about the goal of the risk assessment
and our job in this enterprise.  While ultimately of course EPA wants to develop an
inhalation unit risk (IUR) that meets their policy criteria for protectiveness, our job is, ideally,
to help them estimate the “true but unknown” risk associated with an increased unit of
exposure including with what error or uncertainty we know it.   EPA can presumably make
an informed choice about how protective their selected IUR is, without unwittingly missing
some major underestimation of the risk, or needlessly compounding a lot of conservative
assumptions so the level of protection is more extreme than they think it is.



In various panels U.S. NAS has suggested to EPA that they improve the scientific
underpinnings of their IRIS assessments and in the case I’m most familiar with (air
pollution), to improve their characterization of uncertainty.  As we’ve heard in the
discussions from the panel, and from the public comments, scientists aren’t necessarily going
to agree on interpretation of the science.



But we do have to decide what we can agree on and what advice we can give to EPA.



The issues are:



1)     P33 IUR Question 1. The assumption of independence of mesothelioma and lung
cancer.    I think we’re close (if we can answer the questions from a previous email)
and this is likely a smaller issue than that of model selection and uncertainty analysis.



2)     P33 IUR Question 1.  Second paragraph on model selection/uncertainty. ( This relates
also to the broader question of whether and what to request from EPA in terms of
uncertainty analysis (next question)). 



a.      In their request for clarification EPA has asked, inter alia, “If after review,
EPA finds that a limited number of models are both plausible and appropriate
to the data, would a discussion of the models considered and their suitability,
and the use of at least one additional model, meet the recommendation to
address and illustrate model uncertainty?”



                                                    i.     It appears that EPA is agreeing to a discussion of alternative models and
the rationales for them.











                                                  ii.     The real question is the second part on whether use of one model is
sufficient to address and illustrate model uncertainty. What do you
think?



b.     In the second part of the paragraph, the EPA asks whether the list we provided
are proscriptive or whether there are other models to be considered?



                                                    i.     Can we agree that we were not being prescriptive but illustrative? 



                                                  ii.     Can we give specific examples of other models that should be considered
that have not?



                                                iii.     OR, can we agree on a set of criteria by which they might consider
alternative models (e.g. prior experience in appropriate (to LAA) data
sets; biological plausibility; statistical fit criteria, others? )  Do these
differ from what EPA has attempted to do already?



3)     Diana Wong asked that we discuss and decide on several specific suggestions that
Scott Ferson included in his most recent comments before we get on the call on
Tuesday.



a.       P 13-14 of compiled comments.  We discussed at the meeting  the suggestion
that EPA consider analyzing the full Libby worker cohort including hires
before 1959. Scott has suggested addition of a paragraph.  As you may recall,
we did get push back at the meeting from the industrial hygienists who did not
think there was enough information to assign exposure estimates. 



                                                    i.     Please review Scott’s recommendation.  My question to Scott and to the
panels is 1) whether or not there is sufficient information about job
categories or concentrations that the interval exposure estimates would
not be “vacuous” .



                                                  ii.     how the interval statistics to characterize exposure would be incorporated
into the epidemiologic models. 



4)      “Full uncertainty analysis” for the IUR – what is it that we really are asking EPA to
do?



a.      We’ve asked for the treatment of model uncertainty.  And the question above
which is essentially about the data set used, so how are we defining a full
uncertainty analysis in the context of developing an IUR?



                                                    i.     Scott Ferson has suggested language for p 38 line 5 “The sensitivity
analysis could actually be a full uncertainty analysis (albeit not a
probabilistic one) if it were constructed to be integrated,
comprehensive with respect to the variety of uncertainty sources
identified as important, and quantitative in the sense that the ranges of
values and model options are propagated jointly.  Given that a
probabilistic uncertainty analysis would be onerous at this point, do we
want to recommend—as we explicitly did during the meeting in
Washington—that they undertake a (non-probabilistic) uncertainty











analysis with these features?”
b.     What I am unclear on is that EPA is essentially undertaking a model selection



and fitting process -- subject to sensitivity analyses about exposure primarily –
in order to estimate the C-R relationships (slopes) and from those to develop
their IUR (for meso and lung cancer). 



                                                    i.     Scott – can you be more specific how, in this epidemiologic setting, we
can do a joint and integrated uncertainty analysis?  Such that EPA
would come up with an interpretable distribution or informative set of
bounds on the



Please consider these questions and respond to all via email.  I will also look to set up times
for a conversation.



 



Katy
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From: Dan Stram
Sent By: stram@usc.edu
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: SAB reviews on 19th and 25th
Date: 09/21/2012 04:57 AM
Attachments: image001.gif


StramQR.docx


Hi Angela,
 


Here are my comments for the quality review on the 25th (Libby)
 
Best,
 
Dan Stram
 
 
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Friday, September 14, 2012 4:50 AM
To: Dan Stram
Subject: Re: SAB reviews on 19th and 25th
 


Thanks for letting me know your logistics issues for the 19th, Dan. Sorry you can't make that call.


I had requested member comments for the September 25th call by September 20th. Thanks for checking in on that.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


Dan Stram ---09/13/2012 06:25:48 PM---Hi Angela,


From: Dan Stram <stram@usc.edu>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/13/2012 06:25 PM
Subject: SAB reviews on 19th and 25th
Sent by: stram@usc.edu


Hi Angela,


I will be traveling (coming back from an ICRP committee meeting in Helsinki) at the time of the teleconference on the 19th. 


When will my written material be needed for the Sept 25th SAB review of the Libby Asbestos report? I have been working hard on that. 


Thank you


Dan Stram



mailto:stram@usc.edu

mailto:stram@usc.edu

mailto:Angela Nugent/DC/USEPA/US@EPA

mailto:nugent.angela@epa.gov

mailto:stram@usc.edu

mailto:stram@usc.edu





1. Were the charge questions adequately answered?


Overall the report appears to be very thorough, although most of this is well out of my field of expertise.  I have focused most of my review on those parts where I could contribute something useful; such as the implications of the risk analysis models chosen by EPA. In some cases more useful and insightful comments on the draft assessment could have been made. 


In discussion of the clarity of the mineralogy, it is indicated that section 2.2 "needs significant modification". Right now there is only one sentence provided that indicates what the reviewers are pointing to in general terms, after that there several very specific suggestions about terminology and model formula, but this wouldn’t seem to add up to "significant modification" ; This recommendation should be expanded on. 


Selection of localized pleural thickening in humans as the critical effect for RfC. The reviewers agree with the EPA that LPT is the correct endpoint. Is LPT simply a convenient effect because it was available, associated with lung function, and not confounded by smoking? Ideally would LPT be used instead of lung function or other measurements if smoking was not a confounding factor? Is lung function loss due to fiber exposure in non-smokers highly associated with LPT or are there many non-smokers with exposure-related loss of lung function but not LPT? If the former then I would feel more comfortable with LPT. Are there other measurements or outcomes that would be used, if available, and if not confounded by smoking? The review recommends on page 18 (lines 19-25) that a further literature review should be provided in support of the choice of LPT. Is there any likelihood that such a review would not support the choice of LPT? I.e. is this recommendation simply given for the sake of completeness of the report, or is there uncertainty about the usefulness of LPT in the mind of the reviewers? This needs clarification 


On page 20 lines 7-22 a "wish list" of additional in vitro assays is discussed, is this really relevant to the review of this report? If there are important studies that have not been evaluated in the EPA report this is be one thing, but if they have not been done would it be worth waiting for this report until such work is performed? 


The discussion of charge questions (page 20 line 24-page page 21-line 36) concerning the overall weight of evidence for carcinogenicity of LAA (despite the limited direct evidence) as well as the lack of clear mode of action (and hence default linear dose response) seems convincing and logical. 


Critical endpoint and study selection for IUR determination: The review comments on the choice of lung cancer and mesothelioma mortality as the appropriate endpoints for derivation of the IUR as "clearly appropriate" and "are scientifically supported and clearly described". While I am in agreement with these statements it would make sense to indicate whether other cancer effects have been hypothesized and if there is any epidemiological evidence of a relationship with other cancers. It is unclear for example (page 23 lines 8-11) whether the reviewers are recommending that the assessment include laryngeal or ovarian cancer in any analyses.


The review notes the potential problems with death certificates for ascertainment of these endpoints and the likelihood that mesothelioma in particular may be undercounted. Based on typical times to death from diagnosis the number of incident cases of lung cancer that would have gone uncounted (as of end of follow-up) should be small although this is not directly discussed. 


The reviewers indicate that effects of LAA on mesothelioma (and the IUR) might be undercounted for two reasons, the first is problems with diagnosis (especially in the past) and the second is that follow-up times are not as long as the 60 or more years detected in other studies. Since an absolute increase in risk to 1% is used in the definition for the IUR of mesothelioma the first cause of undercount is valid. However the effect of limited follow-up on the IUR) is a bit more complicated. The models used to estimate excess involve estimation of excess risk at various ages and will do extrapolation based on the type of model used. The extrapolation to older ages or times since exposure is inherently variable but it is not clear that an underestimate of the effects of lifetime exposure is necessarily expected. 


The reviewers agree with the EPA assessment's choice of the Libby cohort for IUR determination. The statement that "additional follow-up of both the occupationally and environmentally exposed populations would be helpful" appears. The intent of this is not clear. Is this simply a suggestion for future research or is there follow-up data available now that could be included in the assessment? Presumably this is a suggestion for future work, but this should be clarified. The review suggests that other LAA-exposed cohorts be summarized (page 23 lines 25-27) in a summary set of tables or figures. It would seem reasonable to include some information about other asbestos-exposed cohorts (for comparison's sake) as well.





Exposure response modeling for RfC determination


I think there is some lack of clarity in the discussion by the reviewers of exposure response modeling, but this is mainly because of lack of clarity in the EPA assessment concerning the models that are used particularly the analysis of the full Marysville dataset with exposures from 1957. 


For the post-1972 analysis the EPA assessment focuses on models with plateau effects of the general form


P(LPT=1) = bkg+(Plateau-bkg) f(x) 


where x is cumulative dose and f(x) is monotonic ranging from 0 and 1 (e.g. of logistic, or normal CDF form etc.,) and various transformations of dose (log unlogged, etc ) are considered. The main model used is the Michaelis-Menten (M-M) model  with f(x)=x/(exp(-a)+x).  This model has a slope equal to [plateau-bkg]*exp(a) at zero dose and a slope of zero at x=infinity (e.g. is non-linear). The parameter a thus parameterizes the (starting) slope (change in probability per unit dose) in the model.  In order to keep this same general form of model in the analysis of the full cohort the EPA assessment makes the plateau parameter a function of time since first exposure.   One can speculate about what is really going on in these data; it seems likely that this change is used to model the observation that there is little or no effect of age for the unexposed but a very large effect of age in the heavily exposed and a lesser effect of age in the less heavily exposed. This is my interpretation of Figure E-3 of the EPA assessment based on the assumption that most exposures start at around the same age. 


When TSFE is used to modify the plateau then since the TSFE is always zero for the unexposed, there is no age dependency in the unexposed (and the strength of the age effect increases with dose).  Thus the EPA assessment, by using TSFE as a modifier of the M-M plateau, incorporates this feature directly into the model. 


Choosing (as in the EPA assessment) TSFE as a modifier is very awkward however, since intensity of the first exposure is not considered, a small first exposure near zero starts the TSFE "clock" as much as a large first exposure. Generally also it is harder to think about the predictions that are being made about models that include TSFE compared to ones that simply include age dependencies, and TSFE  should only be used for a good reason.


There are several other, simpler, ways to modify the M-M model to include this general form of age dependency by only including age at exam (and not TSFE) in the model. For example if the plateau is made a function of age, such as logistic i.e. 


		P(LPT=1) = bkg +[expit(c+d*age)-bkg][x/(exp(-a)+x)]


then there will be no age dependency if x, is 0 and a monotonic increase in the age dependency (parameters c and d) as x increases. Another alternative is to make the parameter a a function of age. This would increase the rate (in dose) at which the plateau is reached with age, but not allow for higher plateaus for older ages. However if one set the plateau to one (or to a value closer to one) then over the range of actual doses the basic phenomenon (of larger age effects in the more heavily exposed) would still be exhibited by the  model.  


The review committee suggested using residence time weighted (RTW) dose as a possible alternative to TSFE, i.e. replacing cumulative dose x with RTW dose in the M-M model.  This makes sense as well, again the plateau would have to be increased (which is also a suggestion of the reviewers) so that this model would fit the full dataset. Any of these changes would give a more easily interpretable model and the fit of such simpler models could be explored. 


Overall a clearer discussion by the reviewers of the practical implications involved in using either TSFE, age, or RTW dose, and in particular the age effects that are being implied, would be helpful. 


It is not clear from the EPA assessment why these age effects (TSFE) effects do not seem to be present in the post-1972 data. This may be a power issue (due to smaller number of events or a smaller range in age at time of examination in the post 1972 cohort compared to the full) 





2. Are there any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report?


I did not identify technical errors as such. Some clarifications of use of models for IUR and RfC are described above but in general I find that the text provided is accurately technically (to the extent that I could judge) 


3. Is the draft report clear and logical?


The draft report is structured according to the charge questions and provides answers to each one in turn. Overall the report reads well throughout


4. Are the conclusions drawn or recommendations provided supported in the body of the draft report?


I am in agreement with the recommendations that I was able to evaluate. For example I agree with the reviewers that the modeling procedure described is generally valid scientifically but should be enhanced in the ways suggested by the committee, for example by including graphical depictions of the data. The committee suggests using the dichotomous Hill model which differs from the M-M model in that cumulative dose x is replaced with a power of cumulative dose (xb) with b estimated from the data. It is not clear to me that this added complication (of estimating b) provides very much flexibility.  The comments of the reviewers (page 27 lines 1-3) that the benefits of this model is that


"…, the dichotomous Hill model is attractive because it allows estimation of an exposure slope parameter, allowing the exposure effect to scale as covariates are added, the exposure metric changed, or the plateau fixed."





Is not very clear to me that these are really very helpful. The M-M model is a special case of the Hill model and unless power transformations of dose are really needed to model the shape of the exposure response I would prefer the M-M model as easier to interpret. To me a change in the power b parameter as covariates are added to the model complicates the interpretation of the effect of those covariates.  Later on (page 28 lines 12-150 it is said that using the dichotomous Hill model allows a slope parameter to be estimated. But the same is true for the M-M model, since the parameter a is estimated from the data.   I do agree with the committee that a fixed plateau is preferable; I wonder in fact whether a plateau different than 1 (see above) is really desirable or preferable. 





I agree completely with the reviewers that the choice of a 10 percent extra risk as the benchmark criteria (BMR) needs further justification: This is an absolute risk, not a relative risk, so that this is a much larger risk benchmark than implied by a 1 or even 10 percent increase in relative risk for an outcome that is moderately rare among the unexposed. 





The suggestions made in 3.2.5.4 (page 29) regarding covariates are generally good, however, the effects of covariates in the data from Marysville seem to be very limited; with only smoking (not generally thought of as a cause of LPT) being anywhere close to statistical significance. I would recommend focusing only on smoking. In contradiction to the reviewers (and the report) I don't think that the BMCL most directly applicable to all members of the population is the one derived from a model without covariates such as smoking. Since smokers predominate in the Marysville data the Marysville BMCL using no covariate adjustment would reflect smokers risks not the population as a whole. Calculating BMCLs for smokers and BMCLs for nonsmokers and then weighting by the proportion of smokers and nonsmokers in the population would be the approach that would give the best estimate for the BMCL for the entire population. 


I don't like the idea (same section) of estimating a risk score (for non-exposure related variables) and then using this as a single adjustment variable in the later modeling. As a general regression method it doesn't seem correct first fit a model with variables A and B in the model, then make a risk score for A and B combined and putting in the risk score when fitting variable C. This does not estimate the joint effects of A, B, and C properly (compared to putting each of A, B, and C in the model). The reviewers should further justify the approach. The idea of producing separate estimates of the BMCLs for subgroups defined by covariates is reasonable (although I think the only needed covariate is probably smoking), but this can be done from the results of the full model (exposure and non-exposure covariates). 


The comments on page 30 on requiring EPA to examine alternative approaches to including the TSFE in modeling are reasonable, however I think the committee should go further and recommend examining other age-related variables as well as TSFE and RTW dose. The EPA should certainly examine age at exam as a modifier of the plateau and/or of the "slope" parameter a (after increasing the plateau)  for example. Age at initial exposure (rather than TSFE) should also be considered as a modifier of the plateaus and "slopes" in the M-M model. TSFE and Age at initial exposure are somewhat difficult to interpret for extended exposures, so I think the main question is whether RTW weighted dose models are helpful compared with models that just use age at examination as a modifier (discussion above). If age is very important (which seems clear in the full cohort data) then the benchmarks derived from the full cohort need to be based on specific (presumably advanced) ages, where the dose response appears to be the strongest.


Exposure-dependent sampling. The reviewers (page 30-31) indicate that "The exposure dependent censoring discussion is based upon results from Rohs et al (2008) that inappropriately separated non-deceased non-participants from the remaining non-participants. Once all non-participants are combined there is no evidence of exposure-dependent censoring".  These comments should be expanded. My reading of the Rohs et al article is that individuals with higher exposure (those hired before 1973) are more likely to participate than those hired after. Why is this not "exposure dependent sampling". In general exposure dependent sampling shouldn't bias regression results by themselves. Of much greater concern is differential sampling, i.e. sampling dependent upon the outcomes being analyzed. Exposure dependent sampling will bias some comparisons such as the risk in the upper and lower quantiles of exposure since the quantiles will not be the same in the sample as in the population as a whole. However this type of effect doesn't seem to be extremely important for the purposes that EPA is making of these data.















From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Monday, September 10, 2012 5:08 PM
Cc: Greg Susanke
Subject: Updated Agenda and Draft SAB-BOSC Report for Discussion at the public teleconference, September 19, 2012


Note to Members of the Chartered Science Advisory Board, Board of Scientific Counselors and SAB Liaisons


Just a note to correct the agenda sent on Friday - the public teleconference is planned to last from noon to 3:00 pm ET. 
Here's a corrected agenda.(See attached file: Agenda-09.19.12.pdf)


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


__________________


Note to Members of the Chartered Science Advisory Board, Board of Scientific Counselors and SAB Liaisons


Attached please find a draft agenda for the SAB/BOSC teleconference September 19, 2012, from 12:00 p.m. to 4:00 p.m. ET (See attached file:
Agenda-09.19.12.pdf)and a draft report for your review (See attached file: SAB-BOSC report draft-09.07.12.pdf) and discussion..


The call in number will be: call-in information: 866-299-3188, access code 343-9981.


SAB members - please confirm if you will be able to participate in the teleconference, if you have not done so already.


To help prepare for the meeting and to expedite revisions to the draft report, please send written comments to me and Greg Susanke by September
17th. I will prepare a compilation of comments that will be posted on the SAB website and shared with participants. 


The agenda and all meeting materials for the teleconference will be posted on the SAB web page for the September 19th teleconference. To
access the agenda and materials for the call, please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web pages
dedicated to the September 19, 2012 meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/13e4d166e6bf003a85257a48006101c8!OpenDocument&Date=2012-
09-19


Best ,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Walls, Michael
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: September 25 Teleconference on SAB draft review report on Libby Amphibole Asbestos:  Request for ACC Oral Statement
Date: 09/18/2012 12:35 PM


Thank you very much for the quick response!  I will make sure Nancy is prepared to participate as you have outlined.  Please let me know if
there are any questions we can answer in the interim.
 
Regards,
 
Mike
 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Tuesday, September 18, 2012 11:49 AM
To: Walls, Michael
Subject: Re: September 25 Teleconference on SAB draft review report on Libby Amphibole Asbestos: Request for ACC Oral Statement
 


Dr. Mr. Walls,


I have listed Dr. Beck as a speaker to provide oral comments (three minutes in length) at the September 25, 2012, quality review teleconference of
the chartered SAB. Please ask her to be prepared to address any clarifying or follow-up questions the members of the chartered SAB may have
about her oral comments,


Please ask her to send me an email on September 25th confirming that she has accessed the teleconference, once she is on the line and to use a
hand set (rather than a speakerphone) to ensure the best audibility for participants on the call.


The call-in number for will be:


866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference. To access the agenda and materials for
the call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


"Walls, Michael" ---09/18/2012 11:33:07 AM---Dear Dr. Nugent: I am writing to request that the American Chemistry Council be provided an
opportu


From: "Walls, Michael"  <Michael_Walls@americanchemistry.com>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/18/2012 11:33 AM
Subject: September 25 Teleconference on SAB draft  review report on Libby Amphibole Asbestos: Request for ACC Oral Statement


Dear Dr. Nugent: I am writing to request that the American Chemistry Council be provided an opportunity to make an oral statement
during the September 25, 2012 teleconference of the EPA Science Advisory Board, related to the Board’s draft review report on
Libby Amphibole Asbestos. Dr. Nancy Beck, ACC’s Senior Director, will provide the statement.
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Thank you for your kind attention to this matter.


Michael P. Walls
Vice President
Regulatory & Technical Affairs
American Chemistry Council
700 2nd Street, NE
Washington, DC 20002
202 249 6400
Mike_walls@americanchemistry.com


+++++++++++++++++++++++++++++ This message may contain confidential information and is intended only for the individual
named. If you are not the named addressee do not disseminate, distribute or copy this email. Please notify the sender immediately by
email if you have received this email by mistake and delete this email from your system. E-mail transmission cannot be guaranteed to
be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses.
The sender therefore does not accept liability for any errors or omissions in the contents of this message which arise as a result of
email transmission. American Chemistry Council, 700 – 2nd Street NE, Washington, DC 20002, www.americanchemistry.com


+++++++++++++++++++++++++++++ This message may contain confidential information and is intended only
for the individual named. If you are not the named addressee do not disseminate, distribute or copy this email. Please
notify the sender immediately by email if you have received this email by mistake and delete this email from your system.
E-mail transmission cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost,
destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not accept liability for any errors or
omissions in the contents of this message which arise as a result of email transmission. American Chemistry Council, 700
– 2nd Street NE, Washington, DC 20002, www.americanchemistry.com
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From: Michael Dourson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/21/2012 01:41 PM


Angela


I do not mind the work, it was just more than for which I scheduled.  I will plan better next time.  By the way, I have some new information on a candidate for the SAB.  Might I call you on this?


Mike
513 542-7475, extension 14
419-892-2502 (Fridays) 


On 9/21/12 9:30 AM, "Angela Nugent" <Nugent.Angela@epamail.epa.gov> wrote:


Thanks for these valuable comments, Mike, and sorry for the heavy load for you as Lead Reviewer.  


I'll look for your STAA comments on Monday.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


Michael Dourson ---09/21/2012 09:01:01 AM---Angela Here are my thoughts on the Libby review.  Wow!  More work than I


From: Michael Dourson <mdourson@tera.org>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/21/2012 09:01 AM
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Angela


Here are my thoughts on the Libby review.  Wow!  More work than I anticipated, but gladly done.  Thanks for the opportunity to help!


Michael 


Ps.  Unfortunately, I will only be able to get to the STAA report over the weekend.


On 9/20/12 11:57 AM, "Angela Nugent" <Nugent.Angela@epamail.epa.gov <Nugent.Angela@epamail.epa.gov> > wrote:
Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]  information related to the  teleconference
planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole
Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela 


++++++++++++++++++++++
August 31, 2012 


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
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quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August
30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed
by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please
use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct
link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 <http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25> 


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a
key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September
20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise: 


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the
draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review: 


o Background on the SAB advisory activity <https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true <https://readycall.tcconline.com/main.portal?


_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true> > , 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF
<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF> > 
o Draft SAB panel report
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf> > 


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific
and Technological Achievement Awards. The information below includes some background and information about unique features of this quality
review and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity <http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument
<http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> > is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report <http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf>
> 


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.
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_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov <nugent.angela@epa.gov> 
[attachment "Dourson Libby Comments .docx" deleted by Angela Nugent/DC/USEPA/US] 
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From: Ethier, Karen E.
To: Angela Nugent/DC/USEPA/US@EPA
Cc: Duff, Lydia; Pamela D. Marks
Subject: Comments to the SAB for teleconference on 9/25/2012
Date: 09/18/2012 09:22 PM
Attachments: Nugent Letter 9-18-2012final.pdf


Dear Dr. Nugent,
 
Attached to this email please find comments to the chartered Science Advisory Board for
its teleconference on September 25, 2012 pertaining to the SAB draft review report on
EPA’s Toxicological Review of Libby Amphibole Asbestos.   I would appreciate your
distributing these comments and attachments to all members of the chartered SAB for
their consideration. 
 
Also, I request time for Grace to make an oral presentation at the public SAB
teleconference, and I would appreciate instructions on how to participate. 
 
Thank you for your time and attention to this submittal. 
 
Sincerely,
Karen Ethier
 
 
Karen E. Ethier
Vice President, Global Environment Health and Safety
WR Grace
62 Whittemore Avenue
Cambridge MA 02140
 
w:  617-498-4852 (Cambridge)
w:  410-531-4385 (Columbia)
m: 617-899-3167
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Karen E. Ethier 
Vice President 



Environment, Health and Safety 
 



T +1 617.498.4852 
M +1 617.899.3167 



Karen.e.ethier@grace.com  
 



W. R. Grace & Co.-Conn. 
7500 Grace Drive 



Columbia, MD 21044 
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September 18, 2012 



 



Dr. Angela Nugent 
Designated Federal Officer  
EPA Science Advisory Board (1400R) 
1200 Pennsylvania Avenue, N. W.  
Mail Code: 1400R  
Washington, DC 20460 



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment 



Dear Dr. Nugent: 



Thank you for the opportunity to provide comments to the chartered SAB.   As Vice President of 
Environment, Health and Safety for W. R. Grace & Co. (Grace), I have a wide range of 
responsibilities, including ensuring that the company meets its ongoing environmental 
remediation obligations.  Due to the significance of EPA’s draft assessment for Libby amphibole 
asbestos, Grace has been following the SAB’s review process carefully.  Grace is particularly 
concerned about both the process of developing this risk assessment, as described in the letter 
from our counsel Beveridge & Diamond, and the scientific integrity of the report from the SAB 
Panel and the draft assessment itself, as addressed in this letter and its attachments.  Toxicity 
values that are well founded in science serve everyone’s interests; and we ask your support in 
achieving this goal.   



Grace urges the Charter SAB to return the draft report to the SAB panel to correct deficiencies 
and then provide sound direction to EPA for the formation of toxicity values for LAA.   Though 
the chartered SAB has only scheduled a few hours to discuss the issues next week, and has 
only recently received the draft report, we are asking that the chartered SAB critically assess the 
draft Libby Amphibole Assessment.  It deserves this attention for several reasons.   



First, this toxicity assessment is on the frontier of asbestos science.  For the first time ever, EPA 
has developed a non-cancer endpoint for a mineral fiber, as opposed to a chemical substance.  
Furthermore, EPA has proposed to set an extremely low reference concentration for this fiber.  
In the words of one SAB panelist, EPA is “going out on a limb” with this non-cancer toxicity 
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value.1  Another panelist remarked that the non-cancer toxicity value is “so much lower than 
background levels.  And how should the public -- what are the scientists who are trying to deal 
with risk, interpret numbers like that?”2   But neither EPA nor the SAB Panel has openly 
addressed the implications of such a low value.   



Second, the non-cancer toxicity value is not well-founded.  EPA selected pleural plaques as an 
endpoint even though the SAB Panel did not conclude that they cause an adverse health effect; 
the Panel only states that pleural plaques are “generally associated” with reduced pulmonary 
function.   As explained in the Summary accompanying this letter and in public comments to the 
SAB panel prepared by experts in relevant fields, EPA has applied the wrong methodology, 
based the proposed values on a paltry dataset, selected an endpoint of pleural plaques as an 
‘adverse effect,’ and failed to critically evaluate factors that could significantly influence the 
toxicity values (such as the confounder of age).  The methodology is anomalous and the results 
are inaccurate.  Grace is concerned not only about how these numbers will be applied in the 
field, but also about misperceptions the numbers will create.   



Third, EPA has downplayed the broad impact of the non-cancer toxicity value, not only on LAA 
but also on other forms of amphibole.  Amphibole asbestos fibers exist in buildings, urban areas 
and farmland in every corner of this nation, often with background levels above the proposed 
non-cancer toxicity value.   As stated in the Report, “the appropriate assumption is that LAA 
fibers have the same mechanisms of toxicity and quantitative risk relations as that of 
other asbestos fibers.”  (Section 3.2.5.7).  Therefore, although EPA tries to frame this toxicity 
assessment narrowly, the non-cancer toxicity value’s broader application to remediation and 
abatement of all amphiboles is inevitable.  That broad application will, in turn, result in enormous 
unexpected and unnecessary costs to building owners, farmers and other property holders, 
including the federal government. For these reasons, the SAB must thoroughly review and 
evaluate the science behind that toxicity value.  



The SAB should instruct the panel to consider the benefits of using the wider body of available 
data on amphiboles to improve the analysis, instead of basing the reference concentration on a 
miniscule, selective sub-cohort for LAA.  This will reduce the uncertainty and increase the 
weight of evidence.  EPA’s IRIS program will have more support if the science is strong.   



We also urge the SAB to instruct EPA to apply the National Academy of Sciences’ 
recommendations for IRIS risk assessments to this assessment.  The recommendations of the 
NAS describe basic scientific methods integral to sound risk assessment procedures.  EPA has 
stated that it is now implementing the NAS reforms to other IRIS assessments.  It would be 



                                                           
1 As described in the accompanying Summary, a transcript was prepared of public panel 
sessions, and this quote was an observation offered by Dr. John Balmes as the SAB Panel 
discussed how to strengthen the EPA Assessment with respect to the non-cancer endpoint.   
See accompanying Summary, Attachment 4, 2/8/12 transcript excerpts, p.15.   
 
2 This observation was made early in SAB Panel deliberations by Dr. Morton Lippmann.  See 
accompanying Summary, Attachment 2,  2/6/12 transcript excerpts, pp. 48-49.   
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anomalous and unsound science policy to accord some ongoing assessments but not the LAA 
risk assessment the benefits of these reforms.    



Finally, we point out a troubling lack of transparency in the development of this IRIS risk 
assessment.  If the scientific process and opportunities for peer review are to be meaningful, all 
data that EPA relied on should have been available to the public at the beginning of the 
process; they were not.   Grace and experts have requested access to data in order to evaluate, 
replicate if possible, and comment on the studies EPA used in forming its toxicity values.  
However, we have, with difficulty and only recently, obtained the specific data that was used to 
estimate the proposed toxicity values, and now we are seeking related data to aid a complete 
evaluation.  A transparent, objective, open scientific process should allow ready access to the 
information which underlies significant findings of the agency.  Such protections of the integrity 
of the process were lacking here. 



In conclusion, Grace urges the SAB Committee to return the draft assessment to the peer 
review panel and instruct it to address in depth the comments of experts, to apply the 
recommendations of the NAS, and to assure that sound science supports its conclusions.   The 
accompanying Summary describes selected fundamental problems that the SAB Report does 
not adequately address; the public comments of experts analyze these issues in more depth.   



We thank the SAB in advance for its time and consideration.  



 



 



Karen E. Ethier 
Vice President 
Environment, Health and Safety 
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TOXICOLOGICAL REVIEW OF LIBBY AMPHIBOLE ASBESTOS: SUMMARY OF
SELECTED POINTS THAT THE CHARTERED SAB SHOULD REQUIRE THE SAB
PANEL TO MEANINGFULLY REVIEW.



1. THE CURRENT RISK ASSESSMENT FAILS TO CONSIDER THAT THE RFC
DATA IS CONFOUNDED BY AGE, AND THIS FUNDAMENTAL ERROR
UNDERMINES THE VALIDITY OF THE RFC. THIS IS NOT DISCUSSED IN THE
SAB REPORT.



EPA’s analysis of the noncancer data (a subcohort of the Rohs, et al. (2008) data set), is
confounded by age, and does not provide a valid basis for deriving an RfC. EPA bases
the LAA RfC entirely on data demonstrating that an association between localized pleural
thickening and pulmonary function deficit is statistically insignificant when the full Rohs
cohort is analyzed and age is taken into account. Until very recently, this data was
unavailable to the public. Thus stakeholders were unable to fully address this issue with
the SAB Panel and the Panel’s Report does not address this issue at all. Drs. Moolgavkar
and Hoel are now able to summarize their findings for the chartered SAB and can follow
up with more detailed information if there is an opportunity to do so. Perhaps the SAB
Panel missed the issue because it lacked either access to the data or the time to evaluate
the raw data in this rushed process. Regardless, the Rohs data provide the basis for the
RfC and the effect modification by age is central to any scientific analysis of that data.



2. THE SAB PANEL REPORT IGNORES THAT THE RFC CALCULATION SHOULD
HAVE BEEN BASED UPON “CONCENTRATION” DATA, LIKE OTHER RFCS, TO
YIELD A USABLE DAILY DOSE.



The SAB should reject EPA’s use of “cumulative lifetime exposure” and resulting flawed
assumptions that underlie the RfC calculation. EPA’s novel calculation will result in
erroneous “false positives” of an unacceptable hazard. Because EPA calculated the RfC
based on “cumulative lifetime exposure,” the RfC only arguably applies if an individual
is exposed for 60 or 70 years. As calculated, the RfC provides no useful information
about risks for a person exposed for 1 day, 1 year or 20 years, even though it will
certainly be used as if the toxicity value applied to such situations. For example, when
assessing the risk of a construction worker, an RfC that assumes a lifetime of exposure is
inapplicable because it would dramatically overstate the risks. This is one real life
application in which the RfC is not useful.



Like other RfCs, this RfC should be based on an average concentration of exposure to
yield a valid daily exposure dose that risk assessors will know how to use in the field.
This standard RfC calculation is straight-forward. It applies concentration data to
achieve a reference concentration. EPA cannot justify its alternative computation that
injects an assumed lifetime of exposure and in doing so introduces confusion as to how
the resulting RfC can be applied. Unless this methodology is corrected, risk assessors
will incorrectly apply this misleading RfC.
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This point that the RfC calculation should be revisited is further reinforced by the recent
analysis of raw data demonstrating that duration is a far better measure of dose than
cumulative exposure.



3. THE RFC MODELLING IS IMPLAUSIBLE AND SHOULD BE CORRECTED.



The modeling upon which the RfC is based is incapable of representing the risks of
asbestos exposure, but the SAB report is internally inconsistent on how to correct this
problem. The report suggests consideration of plausibility but points EPA in the
direction of a model – the dichotomous Hill model – that is even less plausible than the
Draft Assessment’s model used by EPA (the Michealis-Menten model). Neither of these
benchmark dose level models show the risks associated with high exposure levels. Each
of these two models has a plateau, which means that no matter how high the exposure
level, the model will assume that there is no increased health risk at the high exposure
level. Decades of asbestos data tell us that this simply is not biologically or
epidemiologically true; the greatest risks of asbestos inhalation are tied to high exposure
levels. The dichotomous Hill model is not a better fit, and requires estimates of more
parameters than the Michealis-Menten model used by EPA. The SAB report would move
EPA in the wrong direction. Instead, the SAB report should advise use of a logistic
regression model, to allow EPA to analyze the risks associated with a full range of
exposures.



As stated by a panelist with expertise in modeling, “My central concern with the Libby
draft review is the adoption of the models which are fundamentally wrong
epidemiologically for both mesothelioma and pleural thickening, and until this is
addressed, the other charge questions . . . are of secondary importance. The core issue is
the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to
choosing the Ptolemaic or the Galilean model of the Solar System to predict where the
planets will be next year . . . The analyses based on this model are therefore wrong, and
should be removed from the report.”1



4. THE RFC ENDPOINT OF LOCALIZED PLEURAL THICKENING IS NOT
SUPPORTED BY THE WEIGHT OF EVIDENCE.



“The preponderance of evidence indicates that localized pleural thickening, in and of
itself does not cause statistically significant or clinically significant impairment of lung
function,” as explained by Dr. Lawrence C. Mohr, M.D., who provided an intelligent and
thoughtful literature review for the Panel’s use.2 Dr. Mohr transcript, 5/1/12, p.34,
attached hereto as Attachment 5.



The SAB should advise EPA clearly and succinctly that the symptoms postulated by EPA
in the Draft Assessment (possibly restricted lung function, increased breathlessness with



1 Email from Dr. Julian Peto to Dr. John Neuberger, Dr. Mort Lippmann, and Dr. David Kriebel (Mar. 22, 2012)
(obtained via Freedom of Information Act), emphasis added, attached hereto as Attachment 1.
2 A transcript was prepared for each of the public panel sessions (“Transcript”).
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exercise and contributions to chronic chest pain) have not been shown by the literature to
be caused by localized pleural thickening (LPT).



The SAB report currently sidesteps the issue by saying that LPT is “generally associated”
with reduced lung function and leaves it to EPA to find support for this conclusion, as no
specific support has been identified. Use of the phrase “generally associated” begs the
question. As EPA noted when it sought clarification on the same issues, “[t]he same
exposure may cause two different endpoints, resulting in a statistical association solely by
the nature of their shared exposure.”3



5. THE SAB PANEL REPORT MISAPPLIES EPA GUIDANCE; LPT DOES NOT
CONSTITUTE AN “ADVERSE EFFECT” WITHOUT DEMONSTRATION THAT IT
IMPAIRS AN INDIVIDUAL’S PERFORMANCE.



As stated by one experienced panelist whose views were not reflected in the Panel’s
Report:



“the observation that something can be measured doesn't prove adversity.
In fact the coal miners are more often compensated for black lung by x-ray
but not for substantial pulmonary function loss which they, you know,
which isn't part of the definition legally. You can get siderosis from iron
oxide with little evidence of serious consequences. So I'm reluctant to,
you know, set a standard or reference concentration on simply
something that can be measured. I think we need more.” Dr. Lippmann
transcript, 2/6/12, p. 213, emphasis added, attached hereto as Attachment
2.



The Panelist’s above statement reflects EPA policy. Under EPA policy, an adverse effect
requires biological significance such that it “is likely to impair the performance or
reduce the ability of an individual to function or to respond to additional challenge
from the agent. Biological significance is also attributed to effects that are consistent
with steps in a known mode of action. Statistical significance quantifies the likelihood
that the observed effect is not due to chance alone. Precedence is given to biological
significance, and a statistically significant change that lacks biological significance is
not considered an adverse response.”4



3 July 24, 2012 Memorandum from David Bussard, NCEA to Dr. Agnes Kane, EPA SAB re Questions and
Clarifications related to SAB July Draft Report at 2, emphasis added, available at
http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?OpenDo
cument.
4 EPA. A Review of the Reference Dose and Reference Concentration Process (Dec. 2002) at 4-11, emphasis added,
available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a statistically significant change that
lacks biological significance is not considered an adverse response.”).
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EPA has also defined “Adverse Effect” as “[a] biochemical change, functional
impairment, or pathologic lesion that affects the performance of the whole organism or
reduces an organism's ability to respond to an additional environmental challenge.”5



Furthermore, under EPA guidance, “[f]or compounds that appear to produce their critical
effect within the respiratory system itself, decisions concerning adversity need to be
made on a case-by-case basis. Appendix D provides specific information concerning
evaluation of the severity of respiratory tract endpoints in humans.” Under EPA’s
Appendix D, an effect that is a biological marker only is not a sufficient basis for an
adverse effect determination; one needs to show an impairment.6



6. THE RFC AND IUR ARE BOTH BASED ON INADEQUATE SUBCOHORTS OF
DATA EVEN THOUGH LARGER, RICHER DATA SETS ARE AVAILABLE.



The RfC calculation is based on only 12 cases of LPT, producing a statistically weak
conclusion. Using this small subcohort interferes with adjustment of the exposure-
response relationship for potential confounders such as weight and age (contrary to the
agency’s own criteria), selection of appropriate models, uncertainty calculations, and the
development of a valid RfC. Important decisions with a broad impact should not be
based on such a small amount of information.



The IUR is based on a subcohort of one study and focused on 32 cases of lung cancer
deaths and 7 cases of mesothelioma deaths. The rationale for limiting the analysis to this
subcohort does not stand up to scrutiny, and the SAB Panel draft report does not reflect
panelists’ concerns about the paucity of underlying data:



“. . . I think it would it would be preferable to compute the inhalation unit
risk from cancer from a full data set . . . ” (and continuing later) “. . . it
seems a terrible waste to effectively throw away two-thirds of the cancer
mortalities that are in the data set.” Dr. Ferson transcript, 2/7/12, p. 142,
emphasis added, attached hereto as Attachment 3.



One panelist who was not an epidemiologist accepted the use of the subcohort but urged
collection of more data, stating:



“So I would do everything in your power to try to make the studies continue so
you get more data on the number of deaths and relook at the models then. It's --
my statistician would hit me over the head if I tried to model seven, seven deaths
with any kind of model.” Dr. Neuberger transcript, 2/8/12, p. 64, emphasis
added, attached hereto as Attachment 4.



5 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Part F, Supplemental
Guidance for Inhalation Risk Assessment (Jan. 2009) at 9, available at
www.epa.gov/oswer/riskassessment/ragsf/pdf/partf_200901_final.pdf.
6 Environmental Criteria and Assessment Office, EPA, Methods for Derivation of Inhalation Reference
Concentrations and Application of Inhalation Dosimetry (Oct. 1994) at 2-35, emphasis added, available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=71993.
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Other panelists noted:



“But it's just that there's not much data support. I mean that's the other concept
that we need to bring in in terms of this discussion. You can't -- if there's not
enough data support to fit a rich model, then you are going to have a fit an
incorrect model that is then useful.” Dr. Sheppard transcript, 5/1/12, p. 123,
emphasis added, attached hereto as Attachment 5.



“Of course you can't develop a model for mesothelioma based on seven cases or
whatever it is. You have to look at the enormous body of evidence on what the
epidemiology of mesothelioma is and choose the model that you fit on that
basis. I mean it's mad to do anything else and completely disreputable.” Dr.
Peto transcript, 5/1/12, p. 100, emphasis added, attached hereto as Attachment 5.



“. . . I would like to caution my esteemed peers that a model is only as good as the
data that are input. And so we cannot generate models that produce over-
reaching conclusions that are not supported by the database. . .” Dr. Hei
transcript, 5/1/12, p. 138, emphasis added, attached hereto as Attachment 5.



7. TO ADDRESS THE ABSENCE OF AN UNCERTAINTY ANALYSIS, THE SAB
PANEL SHOULD RECOMMEND THAT EPA ANALYZE THE FULL COHORTS
FOR ALL ENDPOINTS AND EVALUATE A POSSIBLE RANGE OF TOXICITIES.



A rigorous uncertainty analysis is essential for implementation of the NAS
recommendations. A range of values would provide necessary guidance to risk managers
who apply these standards in the field.
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From: Julian.Peto@lshtm.ac.uk
To: John Neuberger; Mort Lippmann; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: Re: Libby: Draft Responses to Charge Question III.A.4 and III.B.4
Date: 03/22/2012 04:30 AM
Attachments: Revised+Panel+Comments+Feb+29+2012.pdf



Dear Diana
 
Libby amphibole review
 
I have not contributed as much as I would have liked to the post-meeting discussions.



owever, I also have a fundamental problem with the EPA review process. By dividing
comments between separate charge questions we cannot see the wood for the trees. My central concern
with the Libby draft review is the adoption of models which are fundamentally wrong epidemiologically
for both mesothelioma and pleural thickening, and until this is addressed the other charge questions
(apart from the choice of studies, which we all agree is appropriate) are of secondary importance. The
core issue is the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to choosing the Ptolemaic
over the Galilean model of the Solar System to predict where the planets will be next year.
 
The effect of time since beginning exposure is buried in a list of "potential confounders and covariates"
under charge question III.A.4, and the draft response doesn't even mention it. In relation to LPT, I would
simply insert what I wrote in my overall comment, i.e.:
 
It is well-known that local pleural thickening continues to develop for many years after asbestos exposure
has ceased. In contrast, the fitted Michaelis-Menten model predicts that within 10 years of stopping
asbestos exposure the prevalence reaches a plateau. The analysis of the prevalence of pleural thickening
as a function of cumulative exposure with a lag of 10 years cannot be correct if pleural thickening
continues to appear more than 10 years after exposure has ceased, as the lagged cumulative dose would
remain constant while the prevalence continues to rise. The analyses based on this model are therefore
wrong, and should be removed from the report. In sections 5-2-3 and 5-2-4 the Michaelis-Menten model
is selected and fitted, including the uncertainty factor analysis and calculation of the RfC. The fact that
the prevalence of LPT continues to increase with increasing time since first exposure is then belatedly
acknowledged in section 5.2.5. Section 5-3-3 justifies this contradiction by the following statement: "Note
that the likelihood that prevalence of localized pleural thickening may further increase beyond 30 years
after first exposure is a principal rationale cited for the selection of a database UF of 10 in this current
assessment". It is not reasonable to fit a model that is clearly wrong and attempt to allow for the error in
the uncertainty analysis. The model must be discarded.
 
As I said at the meeting, I have similar fundamental reservations about the mesothelioma model. The
response to III.B.4 says "The mesothelioma undercount is adjusted for the entire lifespan (70 ÷54) and
for the undercount in death certificates. These approaches seem logical and generally well described...." 
This is obviously incompatible with my comments, which included: "The effect of exposure from birth to
age 70 rather than from age 16 to 70 (54 years) is then calculated by simply multiplying these predicted
lifetime risks by 70/54. A factor of about 3 would be more appropriate. These models are inferior to the
epidemiologically and biologically more plausible model for mesothelioma that the EPA adopted more than
20 years ago..."
 
If I couldn't persuade other panel members to agree at the meeting I can't expect to do so by email, and
I don't know how to proceed. My personal view is that the EPA should reconsider the core issue of model
selection and redraft the review accordingly. I've attached the latest online pdf of panel members'
comments - mine are on p57.
 
Best wishes
 
Julian
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Professor Julian Peto DSc FMedSci
NCDEU
London School of Hygiene and Tropical Medicine
Keppel St., London WC1E 7HT, UK
Tel  +44 (0) 20 7927 2632/2455
Fax +44 (0) 20 7436 4230
julian.peto@lshtm.ac.uk>>> "John Neuberger" <JNEUBERG@kumc.edu> 21/03/2012 20:13 >>>
Dave,



See attachment.



This is a highly statistical area and I would be more comfortable after Dr. Peto responds; he is currently
unavailable. I'm open to discussing any changes or corrections to my comments. Let me know if you
want to discuss this further.



John



>>> Diana-M Wong <Wong.Diana-M@epamail.epa.gov> 3/19/2012 10:26 AM >>>



Attached please find comments on draft response to charge question
III.A.4.  Draft response to charge question III.A.7 is also attached for
your information.



Please revise and send the revised draft back to me by March 22.  Thank
you very much.



(See attached file: Group Response to Charge Question IIIA4dw.docx)
(See attached file: IIIA7LS.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049
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1 confidence intervals for the two things.  We use a



2 statistical approach that appropriately weights those



3 and gets us an upper bound on the sum of those.  And



4 that's how we end up with the inhalation unit risk for



5 the combined cancers.



6            It was useful to compare this to the



7 results other researchers have gotten looking at the



8 same cohort.  For mesothelioma, we had one other that



9 we could look at that had estimates.  In some cases we



10 had to take the estimates and convert it to the



11 calculations to what the associated lifetime risk is,



12 an inhalation unit risk would be.



13            So for mesothelioma we found quite similar



14 results.  For lung cancer we found that our results,



15 the central tendency is somewhat higher than those



16 found by others.  The confidence interval is somewhat



17 narrower than some but not all.  So our estimates for



18 lung cancer are somewhat higher than the smaller



19 cohort, and the estimates of mesothelioma are very



20 similar.



21            We looked at smoking and the effect on lung



22 cancer.  First we looked at whether we were getting
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1 confounding of our results.  We were able to look at a



2 number of tests there listed, and then we were able to



3 use a method first proposed by Richardson to evaluate



4 confounding by smoking.  And at least the evaluation



5 that we could do did not suggest that there was



6 confounding.



7            We do think it's possible that lung cancer



8 results reflect effect modification, which is somewhat



9 different issue, and that it might be possible at some



10 point to estimate risks to smoking populations and



11 non-smoking populations.  This was a mixed population



12 with considerable amount of smoking, although we do



13 not have the exact data that we would need to really



14 tease that apart.



15            So that's been a very quick walk through a



16 number of the key decisions made in the assessment.



17 And as with the non-cancer, the charge asks you to



18 evaluate the assessment.  And this flags some of the



19 key decisions that we have to make along the way.



20            As with any assessment, the science keeps



21 moving on.  And since the cut-off date for our



22 assessment, we just wanted to flag that we are aware
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1 of additional papers.  It may well be that peer



2 reviewers have additional citations we are unaware of



3 and we very much welcome those and appreciate those.



4            A very quick preliminary review of



5 additional papers suggest some of these support the



6 finding that pleural thickening is observed at low



7 exposure ranges.  Some support that pleural plaques



8 may contribute to observations of restrictive lung



9 function.  And there's one that supports our focus on



10 subcohort and minimizing error in exposure and,



11 therefore, having more confidence in the estimate of



12 slope.



13            Not to read, but there's references to the



14 things that we cited in the presentation.  And I want



15 to thank you very much for being here.  We look



16 forward to listening to your discussion and getting



17 feedback.  And, lastly, I just want to recognize this



18 really has been a group effort of a diverse team



19 across Region 8 and ORD.  And particularly I would



20 like to note the three chemical managers:  Dr. Tom



21 Bateson, Danielle DeVoney and Robert Benson.  But it



22 was really a team effort.



Page 48



1            And quite a number of people who



2 contributed, most are in the room here today.  And we



3 also benefited a lot from conversations with others



4 and reviews within the agency and through an



5 interagency process.  So with that, I would like to



6 end.  I hope that was not too long of a quick overview



7 of what we did, and we'd be glad to help with



8 questions and clarifications if we can.



9            DR. KANE:  Thank you.  I'd like to open up



10 questions for members of the panel, and first so we



11 don't forget them our telephone, reviewers do they --



12 do you have any questions?



13            DR. LIPPMANN:  Yes.  This is Mort Lippmann.



14 Good morning.  I can appreciate the hard work that was



15 done and the very careful presentation.



16            One thing I didn't see in the document was



17 discussion of the implications of these risks of two



18 times ten to the minus five fiber per cc and four



19 times ten to the minus six as an ultimate based on



20 sensitivity analyses.



21            These are so much lower than background



22 levels.  And how should the public -- what are the
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1 scientists who are trying to deal with risk interpret



2 numbers like that?



3            MR. BUSSARD:  So, one, we need to be



4 careful about background.  This is really focused on



5 material from Libby.  A lot of the background



6 measurements we've seen are for asbestos in other



7 settings and may not directly comparable.



8            The second would be to note that a



9 reference concentration or a risk specific dose is not



10 meant to be an estimate of a concentration at which we



11 will easily observe effects.  So it may well be below



12 where one could observe effects in an epidemiology



13 study and in case reports.  It's meant to be a level



14 at which we can assure people that they are safe.



15            The other thing I would note is that as Deb



16 McKean made reference to, in making decisions for



17 cleanups there are a range of factors that go into



18 making decisions.  So we are trying to separate out



19 our best estimate of estimating the cancer risk and



20 estimating a concentration below which we are



21 confident that we won't have adverse effects.



22            The decision-making process has ways to
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1 look at ways to make decisions even though exposures



2 are above background.  So it's a good question, but we



3 are trying to follow where the science takes us.  And



4 we are deliberately trying to develop numbers where



5 there will not be an effect.  That's often below



6 levels at which you might see effects.



7            DR. LIPPMANN:  There are two comments, and



8 thank you for the very clear explanation.  I think we



9 know that, but I think it's a generic problem with



10 high risk.  And I think EPA needs to have the



11 appropriate discussion of that rather than just pass



12 over it.



13            The second comment is that fortunately for



14 this review you are dealing with the amphiboles, and



15 the issue is not confounded by the very different



16 issues with chrysotile.  And so it may be possible to



17 look for background data with other amphiboles that



18 could be relevant to the discussion in those studies



19 where chrysotile is not an issue.



20            Because, you know, the issue with the risks



21 from fibers among the amphiboles is much simpler than



22 dealing with all asbestos.  And this is an opportunity
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1 to make that more explicit in how the issue is being



2 dealt with for Libby and by extrapolation to other



3 communities that are not confounded by the presence of



4 significant chrysotile.



5            So I just hope that you take the



6 opportunity perhaps at the end of the discussion and



7 certainly with some introduction to look into these



8 generic issues and to point out that you're less



9 confounded in the case of the amphiboles and Libby



10 than you are in asbestos in general, and to recognize



11 that in terms of the key issue of durability, one



12 amphibole is certainly just about equal to any other



13 amphibole.



14            MR. BUSSARD:  Thank you for those comments.



15            MR. GUTHRIE:  Hi.  This is George Guthrie.



16 I just want to thank you for the nice overview, and I



17 don't have any questions at this point, but thanks.



18            DR. KANE:  Any questions from other members



19 of the panel?



20            DR. NEWMAN:  This is Lee Newman.  Thank you



21 for a very clear presentation.  You made reference to



22 some of the additional papers that have come out.
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1 Clearly you had to reach some point where you say we



2 are cutting off what we are including.



3            The Minneapolis expoliation community



4 studies though seemed to be of particular interest,



5 and I'm wondering what is your sense in terms of how



6 you would like to incorporate some of the more recent



7 publications that have come out into our discussions



8 and into how you move forward.



9            MR. BUSSARD:  That's an interesting process



10 conundrum.  One of the things that we found when we've



11 done reviews and there's additional literature that



12 becomes available, it's hard for us to quickly revise



13 the assessment prior to the review.  But it's very



14 helpful if the committee thinks that a paper is



15 important, that if the committee has looked at it and



16 discussed it, then sometime we are able to put it



17 together with the work that we have prior to the peer



18 review.



19            So I would urge members, if there are a few



20 papers that you think are very important, it's helpful



21 to us to have the record be clear if the committee



22 looked at the paper and had opinions about its value
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1 or its use.



2            DR. KANE:  Dr. Sheppard?



3            DR. SHEPPARD:  So I have a question about



4 calculating the reference concentration.  And



5 considering the outcomes why not, since it was --



6 since the data were all prevalence data, why not



7 consider multiple outcomes?  Why restrict it to



8 localized pleural thickening?



9            MR. BUSSARD:  In the subcohort we actually



10 I think only had one diffuse pleural thickening, so



11 I'm not sure it would make a big difference there.



12 And when you have effects that are really quite



13 different from each other in terms of severity error,



14 it becomes a little bit tricky.



15            I am not sure myself that I think it adds a



16 lot if you've got sufficient information on the lower



17 dose effect since we are trying to find a value at



18 which we don't have adverse effects to add in other



19 effects that occur at higher doses.  But we do try to



20 capture them in the discussion of hazard and not leave



21 any impression that they are not there.



22            DR. KRIEBEL:  Hi.  This is Dave Kriebel.
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1 Thank you very much.  That really did help a lot.  A



2 couple of questions to just help me understand better



3 how to think about this new assessment in the context



4 of the EPA's 1988 IRIS review.



5            So, two things:  One is the -- could you --



6 I understand that this is our task is to focus on the



7 Libby amphibole asbestos.  Maybe could you just



8 comment on just quantitatively what the IUR, how it



9 compares to the 1988 result for asbestos?



10            MR. BUSSARD:  I think the IUR, I don't have



11 the numbers at the top of my head, but the IUR comes



12 out a little bit lower than the IUR that was



13 calculated in 1986.



14            DR. KRIEBEL:  But fairly close?



15            MR. BUSSARD:  But fairly close.



16            DR. KRIEBEL:  And the other thing is a more



17 general question.  So I guess I'm having a little bit



18 of trouble thinking about how to use all of the vast



19 literature on other asbestos and other context and



20 amphibole in other studies in informing this, and



21 something we'll be thinking about I think a lot over



22 the day, but is there anything you want to add for us
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1 from a certain policy perspective about when it's



2 appropriate from your perspective to draw from other



3 literatures and when we really should not?



4            Do you have any guidance for us on that?



5 Are there studies of amphibole-exposed workers,



6 completely different contexts?



7            MR. BUSSARD:  I guess I would look at it as



8 a scientific question that if the committee feels that



9 other studies of amphibole are highly informative to



10 this one, and the studies are of good design and good



11 quality, I think that could help corroborate, or if it



12 went the other way, cast question about what we've



13 done.



14            It's not unlike when we've got study -- a



15 range of studies and different kinds of information we



16 end up deciding that there's one body of data that



17 produces the best quantification but we do try to put



18 it in the light of other things.  But as you can



19 imagine, we were trying not to get into a



20 comprehensive review of all the asbestos literature.



21 It would take considerably longer.



22            Does that help at all?
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1            DR. KRIEBEL:  Yes.  I think that's good.



2            FEMALE SPEAKER:  May I just follow up a bit



3 on that.  There have been some other studies, perhaps



4 not as -- certainly not as thorough as this, but they



5 may be informative, and I was wondering why you didn't



6 include them in the report; and that is studies that



7 have looked at environmental exposures and some of



8 these outcomes.



9            MR. BUSSARD:  So when we looked at this, at



10 studies of environmental exposures, the difficulty is



11 often it's very hard to estimate what the exposure



12 levels are, what the population is, what the duration



13 is, what the exposure concentrations are.  So they are



14 a useful perspective, but it's hard to use them to



15 come up with a reference concentration per se or



16 inhalation unit risk per se.



17            FEMALE SPEAKER:  Yes, I appreciate that.



18 But they are sort of useful though as a test, as a



19 barometer of whether what you've derived sort of fits



20 with what has been observed in other exposure



21 scenarios, particularly with amphiboles.



22            MR. BUSSARD:  And that may be a comment
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1 but it's certainly a reasonable suggestion.



2            DR. KANE:  Dr. Redlich, I would like to ask



3 another pulmonologist.



4            DR. REDLICH:  I think we would all sort of



5 feel more comfortable because of this question of how



6 significant our pleural plaques is if there was enough



7 data to do a risk estimate on other outcomes, but in



8 that same paper there were only 12 participants, I



9 believe, or 8 with interstitial changes.



10            So it ends unbeing a much smaller number.



11 And of the 80 with pleural changes, only 12 had



12 diffuse pleural thickening.  So -- what number was it?



13 Did I have it wrong?



14            I am sorry.  Even less.  So I think the



15 problem is there haven't been enough of those other



16 endpoints.



17            DR. SHEPPARD:  Yeah, but I'm talking about



18 adding them all together, not looking at one outcome



19 versus another.



20            DR. WOSKIE:  So you are saying any --



21            DR. SHEPPARD:  Yeah, any change.



22            DR. KANE:  Yes, Dr. Salmon.
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1            DR. SALMON:  I just wanted to put in a



2 comment here from the risk assessment point of view as



3 opposed to lung, lung physiology.  One of the things



4 which we actually saw earlier about the National



5 Academy's recommendations was the importance of



6 comparability between different risk assessments.



7            And this is important for a whole variety



8 of reasons, but certainly it's from a practical point



9 of view it's a very useful attribute for the agency if



10 the different risk assessments are comparable at some



11 level.  And in order to assure that at least for the



12 simple case of laboratory studies in animals, the



13 EPA's gone to quite some lengths to define degrees of



14 severity of the effects and what they would regard as



15 a suitable effect to use as basis of an RfC or some



16 other guidance level.



17            There's a considerable problem arises when



18 we move away from the well-trodden paths of analyzing



19 animal studies and getting into epidemiology which as



20 always is a lot more complicated.  And I think one of



21 the things to bear in mind is I think the agency made



22 a good choice here, certainly with the data that they
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1 had at the point of writing the report, I think they



2 made an excellent choice of endpoint.



3            And I think it's interesting that they made



4 a -- what I should probably say a good effort at



5 defending that as being not only an observation but an



6 observation in adverse effect.  But I think one of the



7 things to bear in mind is that if this was an animal



8 study, then the simple pathological observation, which



9 of course would have been obtained by slicing up the



10 rat rather than just looking at x-rays, so it would be



11 a bit easier in some respects, but nevertheless we are



12 looking here at an actual structural change which we



13 regard as being a deviation from normality in tissue



14 structure which was associated with the exposure, that



15 in itself would be regarded as a relatively severe



16 endpoint in an animal study.



17            It wouldn't have to be associated with the,



18 you know, detriments in lung function which you can



19 measure in rats but it's not usually done because it's



20 difficult and the blighters bite when you are trying



21 to do it.  But the fact of the matter is that in, you



22 know, in the spectrum of endpoints which are typically
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1 taken up for use in risk assessment, just the



2 observation of a structural change of this sort in



3 response to exposure would in itself be regarded as



4 quite a severe endpoint.



5            It's not -- it's not as minimal as you --



6 as you sometimes would be tempted to regard it from



7 the way it's described in x-rays.  And I think this is



8 a not uncommon problem with epidemiological studies



9 that we often don't have access to the sort of minimal



10 type responses which are typically regarded as if you



11 write the entry point for adversity in the animal



12 studies.



13            And I think that's something that needs to



14 be borne in mind when we are debating things like, you



15 know, is this a sufficient -- is this a truly adverse



16 effect.  There's absolutely no question whatsoever



17 that it would be regarded as not merely adverse but



18 quite substantially adverse if this was an animal



19 study.



20            DR. KANE:  Let me ask Mort Lippmann first,



21 and then we'll come back to you, Jeff, and other



22 person here.  Mort, do you have something to add?
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1            DR. LIPPMANN:  Well, the x-ray evidence can



2 be misleading.  I mean just because you have



3 radiographs of coal, you can -- (inaudible) -- some of



4 them really look terrible by x-ray but they have no



5 functional deficit.  There's no evidence of life



6 shortening for many of them.



7            And so the observation that something can



8 be measured doesn't prove adversity.  In fact the coal



9 miners are more often compensated for black lung by



10 x-ray but not for substantial pulmonary function loss



11 which they, you know, which isn't part of the



12 definition legally.



13            You can get siderosis from iron oxide with



14 little evidence of serious consequences.  So I'm



15 reluctant to, you know, set a standard or reference



16 concentration on simply something that can be



17 measured.  I think we need more.



18            DR. KANE:  All right.  Let's keep all these



19 thoughts on the table.  Jeff?



20            DR. EVERITT:  Well, just approaching it



21 from the way we do animal data with, you know,



22 pathology endpoints, which is an art and a science to
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1 itself, but we often combine endpoints.  So you might



2 look at a lung and say, okay, you have got



3 fibroproliferative disease.  You might combine the



4 lung and pleura.



5            You know you might not separate if you



6 don't know they are different pathogenic mechanisms



7 that underpin it.  So then the question would be why



8 not go back to a situation where you just did multiple



9 radiographic abnormalities as that assessment.  And



10 certainly if you have parenchymal lung fibrotic



11 lesions by radiograph and you had pleural



12 fibroproliferate disease, it would give you more



13 assurance on a radiograph like that that you were



14 probably dealing with something that you'd have a



15 little more assurance that you were getting into an



16 adverse health effect as opposed to a bio marker.



17            DR. SALMON:  I can't think of any risk



18 assessment which has been undertaken with the



19 assumption that an observable structural



20 histopathological change would be regarded as a



21 biomarker.  There is no such risk assessment.



22            DR. KANE:  Dr. Kriebel.
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1            DR. KRIEBEL:  Yeah.  So I think we were



2 discussing this question of whether these x-ray



3 changes are a useful, suitable non-cancer endpoint.



4 And I think here's a place where I am wondering about



5 drawing on other asbestos literature.



6            And I'm sorry that I haven't done my



7 homework here and gone and done this myself, but the



8 question I have, and maybe the occupational physicians



9 can help me with this, are there not other asbestos



10 cohorts in which we have studied the relationship



11 between x-ray changes and pulmonary function so that



12 we can talk more meaningfully about that link by



13 drawing on other cohorts?



14            This is a place where I would think it is



15 very appropriate to use other kinds of asbestos



16 literature.  Doesn't have to be Libby asbestos because



17 we are simply trying to build the case for the meaning



18 of diffuse pleural thickening or localized pleural



19 thickening and so on.



20            And I would suggest that this document



21 perhaps could have been strengthened by appealing to



22 that literature.
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1            DR. NEWMAN:  If I can respond to that, I



2 think this is one of those places where looking at the



3 other literature, specifically on the question of



4 what's the relationship between pleural thickening and



5 physiology, in this case spirometry it is very



6 appropriate.  And some of that is referenced in this



7 document, so you see for example a fairly old now but



8 landmarked paper that David Schwartz did quantifying



9 on CAT scan the amount of pleural plaque and relating



10 it to spirometric abnormalities.



11            So there are studies like that.  And that



12 is one that is cited in this document.  And in a way,



13 Dr. Kriebel, it's to me as a pulmonary physician, it



14 doesn't matter what put those pleural plaques there.



15 If you are just asking me are pleural plaques related



16 to abnormal spirometry, that entire literature could



17 be brought to bear.



18            DR. KANE:  Oh, good.  I would like the



19 other pulmonologists to weigh in on this.



20            DR. BALMES:  Well, one of the comments that



21 Mort made caused me to put this into perspective with



22 regard to ozone and lung function changes.  And Mort
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1 was saying just because we can measure pleural plaques



2 by radiography doesn't mean it's an adverse effect.



3            Well, Mort was a fellow panelist on the



4 Cleaner Scientific Advisory Committee Ozone Review



5 back in 2006 to '8, and the driver for the



6 recommendation from that panel with regard to the



7 national ambient air quality standard for ozone was



8 were changes in lung function, spirometry that were



9 pretty small.



10            I mean with a lot of ozone exposure you get



11 a lot of lung function change, but with a little bit



12 you ozone exposure you get less lung function change.



13 And there was -- the question of whether that -- an



14 adverse effect or not was discussed by that panel, and



15 it was also discussed by the American Thoracic



16 Society.  And the determination was made that a



17 decrease in lung function of ten percent, spirometry,



18 FEV-1 of 10 percent was an adverse effect.



19            And the levels of change with lower levels



20 of ozone exposure are even less than ten percent but



21 they were statistically significant.  And that's, you



22 know, that's -- and then there were individuals in the



Page 218



1 groups of subjects exposed to ozone experimentally



2 that had -- even though the group mean effect was less



3 than ten percent, there were individuals with less



4 than ten percent change.



5            I think that we are not too for away from



6 that with that same kind of approach with pleural



7 plaques.  I would agree that most people with



8 localized pleural thickening don't have physiologic



9 changes of clinical significance.  You can find as



10 David Schwartz did, if you look hard enough, some



11 evidence of decreased lung function in people with



12 pleural plaques.



13            On the other hand, it's a structural



14 difference.  I am not sure I'd want my kids to have



15 pleural plaques even if there's no lung function



16 change.  So I guess I'm torn between sort of the lack



17 of physiologic impact of most people with localized



18 pleural thickening versus the fact that it's -- it is



19 a structural abnormality that deviates from normal.



20            So I guess what I'm trying to say is I am



21 still unsure.



22            DR. KANE:  Dr. Redlich, and then we'll go
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1 to some other comments.



2            DR. REDLICH:  Well, I mean I think there is



3 a literature that does support -- I'm sorry.  You know



4 the Wylie paper which was the APSDR analysis of lung



5 function and radiographic changes did see an



6 association with pleural plaques and the reduced FEC.



7            So I think the sort of general summary or



8 conclusion that pleural plaques are not associated



9 with any change in lung function is actually not



10 supported, you know, consistently by the literature.



11 And one can also argue that for various reasons



12 cross-sectional studies and design, there are a number



13 of issues in that analysis.  But I think the -- the



14 data from the Wylie paper does support, and that's



15 actually with the Libby asbestos.



16            But I also agree that I -- given that



17 obviously the question has come up how significant are



18 pleural plaques, and if the whole risk assessment is



19 based on that, then it would make sense to as best as



20 possible justify using that endpoint, which I think



21 the document does a reasonably good job of doing.  It



22 would be nice, I think we would all feel more
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1 comfortable -- the suggestion of using other endpoints



2 or combining, if you look at the papers and the



3 numbers, there just aren't enough of the other



4 endpoints.



5            The other changes on x-rays, there were



6 eight additional people.  And those eight, a lot of



7 them already had the pleural changes.  So in terms of



8 -- I don't think it would substantively change the



9 risk assessment unless some of the papers that have



10 been mentioned that are appending may, I mean, I'm



11 normally a believer that one more paper isn't going to



12 change your bottom line.  And you also don't go nuts,



13 but in this case if the paper, those additional



14 pending papers are also looking at, you know,



15 asbestosis or lung function, it would provide



16 additional support potentially.



17            DR. KANE:  Dr. Kriebel.



18            DR. KRIEBEL:  Just one more comment on



19 this.  I just want to remind the committee, you know,



20 because you can x-ray -- and a physician x-rays a



21 single human being and can give a pulmonary function



22 test to a single human being, you can observe that
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1 with the full cohort, full Marysville cohort, we get



2 an RfC that ranges from five to ten times lower than



3 the RfC that was derived using the truncated cohort.



4 And so we have to ask ourselves is that factor of five



5 to ten a result of us underestimating the fiber



6 concentrations in pre-1972, or is it simply because we



7 have increased power because of a large cohort.



8            So I think that that's a question that we



9 can't really answer, and I think it was appropriate to



10 limit the analysis to real data rather than



11 speculative data.



12            DR. KANE:  Thank you.  Dr. Lippmann?



13            DR. LIPPMANN:  I had no problem --



14            SPEAKER:  Microphone please.



15            DR. LIPPMANN:  I had no problem in terms of



16 accepting what was done with the methodology and the



17 uncertainties associated with the reliance on



18 imperfect exposure in disease and expert judgment.



19 Considering state of knowledge on many aspects of the



20 issue, I think they were quite reasonable in the way



21 they approached this particular aspect and relied on



22 expert judgment.  And I have no problem with the
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1 judgments made.



2            It, however, raises a more generic issue



3 that springs from this.  If the expert judgment is the



4 basis for this aspect of the report, why don't we see



5 expert judgment used in other critical aspects of the



6 study such as the toxicity of Libby amphibole fibers.



7            We discussed this issue yesterday that I



8 think one could look holistically at the literature



9 and conclude that if it's a fiber meeting the



10 dimensions, durable in the lung, the length accounted



11 for, at least to some extent, then an amphibole is an



12 amphibole.  Looks like a duck, walks like a duck,



13 quacks like a duck.



14            We have a situation where an expert



15 judgment is possible.  I urge staff to think about



16 coming to expert judgments that can be reviewed by



17 this panel at a subsequent teleconference.  And so is



18 Libby amphibole equivalent to tremolite and to other



19 amphiboles in its toxicity potential?



20            How far off would we be if we made the



21 judgment that it was?  Probably no further off than we



22 are in judging the exposure issues.  My bias such as
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1 it is from a long experience in the field is that



2 expert judgments are pretty useful and often pretty



3 reliable if they have the right experts making the



4 judgment.



5            Clearly in occupational health the expert



6 judgments of the threshold limits committee have very



7 well stood the test of time in terms of worker health



8 protection.  And so I'm going from this where I have



9 no problem recognizing its limitations to saying that



10 if you can use expert judgment here, why do you



11 refrain from using it elsewhere.  That's my comment.



12            DR. KANE:  Thank you, Mort.  Dr. Woskie?



13            DR. WOSKIE:  I agree with everything said



14 so far.  I do think that to some extent they did



15 include non-Libby fiber counts because in the



16 subcohort they continued to accumulate exposures from



17 1980 when they stopped using the Libby -- although



18 they were small concentrations, the fiber counts were



19 accumulated in the cumulative exposure and used for



20 that subcohort.



21            So in some kind of an odd way I think they



22 did incorporate beyond the Libby if I'm -- if I'm
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1 correct, which I agree with.  I think that's a good



2 idea.



3            DR. LIPPMANN:  Well, the use of phase



4 contrast fiber counts certainly has its limitations.



5 On the other hand, if the alternative is TEM, then I



6 say the PCM counts are better for our purpose than the



7 TEM which doesn't look at long fibers at all.  You'll



8 rarely get a long fiber in the field of view because



9 when they count 200 or 500 fibers in a TCM, they are



10 almost all shorter than five microns, and in my view



11 not hazardous.



12            And so imperfect as it is, going to



13 interpret TEM counts would be even worse as an index.



14 Considering that nobody is doing TEM properly, that is



15 looking at the larger areas of the filter so that they



16 can get a statistically significant number of long



17 fibers and then you could relate it to T -- the PCM



18 equivalent, again assuming that a fiber is a fiber,



19 but current TCM counts are worthless.



20            DR. KANE:  Yes.



21            DR. HARRIS:  I'd like to respond to the TEM



22 questions, since that's my background.
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1            Well, there is a TEM method that does



2 provide PCM equivalency.  By just lowering the



3 magnification, we are able to scan a much larger area,



4 so we are basically doing the same thing as a PCM, and



5 only counting the five micron fibers.



6            What we do is what's called a stratified



7 account where we start with high magnification so we



8 can get a count of all the fibers, and then we switch



9 over to a low magnification and scan over several ribs



10 and so forth like that to try to get that area that



11 you are suggesting.



12            DR. LIPPMANN:  That's exactly what's needed



13 because historically there's virtually no data out



14 there that we can use.



15            MR. HARRIS:  You'll see some of that data



16 through EPA at some of the vermiculite sites.  They'll



17 have what they call a stratified count, and that would



18 include the PCM in lower magnification analysis.



19            DR. WOSKIE:  I just have a question.  I



20 know we are kind of stuck with the PCM because that's



21 what is there back in time, but is there any sense of



22 what we have missed in terms of a -- my understanding
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1 is there's a lot of very thin fibers here that would



2 not have been seen by PCM but which are long enough



3 and thin enough to be problematic.  Is that accurate?



4            MR. HARRIS:  That's true.  That's true.



5 You oftentimes have long, much longer than five micron



6 fibers that are below the point-two-micron width range



7 for PCMs.  So we see those relatively common in



8 certain sites.  It just depends on the source of the



9 material that you begin with.



10            DR. WOSKIE:  So is that a characteristic of



11 Libby amphibole asbestos that it would have a large



12 percentage of those very thin, long fibers that would



13 not be counted by PCM?



14            DR. WEBBER:  My experience with Libby



15 amphiboles is that they tend to be a little bit



16 thicker than say chrysotile and crocidolite, but still



17 if you read the literature and you look at some of the



18 profiles, you will see that probably anywhere from



19 half to maybe a little bit more than a half probably



20 are not resolvable by PCM.  And certainly if what they



21 say, if you read the report in some of the literature



22 here that the resolution back in the 1970s was about
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1 point-four microns instead of point-two microns.  So



2 there's an assumption that a lot of the fibers that we



3 would see today using current technology were not



4 visible in the 1970s.



5            And let me just add that PCM exposures are



6 only an index of exposure.  It doesn't tell you what's



7 going to the lungs because it's recognized that there



8 is quite a bit of stuff, Number 1, that is unseen



9 because its too thin or its too short to be counted by



10 PCM rules.  And, number 2, there are a lot of things



11 in there that as John said are not asbestos.



12            So PCM at best is just an index of



13 exposure.  And TEM was not available in 1980s, so it



14 was not used.  And we are stuck with PCM because it is



15 what it is, and that's what all the models are based



16 on.  But I would contend that TEM will provide you a



17 better set of true exposure because, number 1, I've



18 done a lot of TEM analysis and I do count all the long



19 fibers.  And the fact that the number of long fibers



20 might appear proportionally less than in a PCM sample



21 is only because you are able to see everything that's



22 there, so that if you do the final number crunching at
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1 the end, you have the same number of long fibers by



2 TEM as you would like by PCM.



3            And just -- I don't want to open anything



4 up here as far as argument because it's not germane to



5 our task today, but we are seeing short fibers in the



6 last ten years are indeed contributors.  The work with



7 recent reconstruction of exposures to South Carolina



8 plant by Dement and Standard has shown that the short



9 fibers do contribute.  And the work by Dodds and



10 Suzuki are showing that the short fibers are all you



11 see with the mesothelioma tissue.  There are questions



12 about whether the short fibers are translocated to the



13 pleura where they cause mesothelioma.



14            So I think that we have to keep our minds



15 open as to the different modes.  And I really like the



16 fact that it came up yesterday that it's not a mode of



17 action.  There are multiple modes of action that make



18 asbestos such a nasty particle.



19            DR. WOSKIE:  So I guess I would like to



20 think about whether or not -- we are stuck with PCM.



21 We have to use that for our resultant RfC or even the



22 cancer estimates, but is there a recommendation or is











5a001935-74de-4d5a-be8a-090a9ff169cf



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING - DAY 2 - 2/7/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



35 (Pages 137 to 140)



Page 137



1 thinking of maybe looking at a multiplier of the meso



2 specific in order to incorporate that.  That is an



3 interesting idea.



4            We were less concerned about the issue of



5 smoking that Dr. Redlich brought up.  We have a charge



6 question specifically on smoking that I believe we are



7 going to come to, and we might revisit this then, but



8 we did take steps to evaluate the potential for



9 confounding by smoking other lung cancer, and we were



10 generally satisfied and were interested in hearing the



11 panel's comments on our treatment of that.



12            So given that we were comfortable that



13 there was not a meaningful confounding of the lung



14 cancer numbers, we were comfortable using both lung



15 cancer and mesothelioma as the basis of the IUR.  Is



16 there further comments?



17            DR. KANE:  Anyone else on the panel have



18 comments or questions?



19            DR. REDLICH:  I guess I am a little



20 confused as how you can say that you are confident



21 that there was no confounding by smoking when just



22 about every study on asbestos and lung cancer, not
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1 mesothelioma has shown --



2            DR. SALMON:  That's effect modification,



3 not confounding.



4            DR. REDLICH:  Okay.



5            DR. KANE:  Okay.  Let's move on now.  We



6 are going to be moving to section Roman numeral 3.



7 And this starts on page 6 of our original charge



8 questions.  And now we are going to be talking about



9 Roman numeral 3B1 and B2, exposure response modeling,



10 and then the confounders.



11            The lead discussers here, first Dr. Ferson.



12            DR. FERSON:  I don't know how I got to be



13 the lead discussant.  I have only to say you have



14 yourselves to blame.



15            The charge question seems to ask whether



16 the exposure response modeling is appropriate as



17 conducted and clearly described, and I guess clearly



18 described kind of reminded me of reading the IRS 1040



19 instructions, but I guess something that's not



20 valuable.



21            If we take the question about being



22 appropriately conducted to be a question about whether
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1 they conform to their own guidance, I think that they



2 did.  I can't actually tell because I can't reproduce



3 the calculations, but at least I can't say that they



4 do.  But if you take the question more broadly, then I



5 think there is maybe a bit more to say, and I



6 apologize that it's already noon.  It's up to you.



7            DR. KANE:  No, we have to do this.



8            DR. FERSON:  Okay.  See, it's her fault.



9 Okay.  So I preface it by saying I'm not an



10 epidemiologist or a toxicologist or a particularly



11 smart person, so maybe I'm just the Chauncey Gardener



12 or as Dr. Salmon may say, Bozo the Clown, by the end



13 this.



14            So let me start casually by saying that the



15 guidance says that the inhalation unit risk is defined



16 in terms of one microgram per cubic meter of air.  But



17 in the case of the asbestos, they don't do that.  They



18 say it's one fiber per cubic centimeter of air.



19            And this little change is justified, it's



20 an allowance for the nature of what's relevant about



21 asbestos.  Asbestos is different from the other things



22 that might be distributed more evenly.  As Dr. Redlich
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1 explained yesterday, if there's a biological or other



2 sound reason to change what the guidance says we



3 should do, then an assessment can deviate from that



4 rigid guidance.  And I think that it seems to me that



5 some of the points in Dr. Peto's premature explanation



6 yesterday, and his unwilling discussion today really



7 to my mind at least constitute sound biological



8 reasons to rethink what's been done.



9            It seems very odd as he said to discard a



10 mechanistic model that's been in wide use for multiple



11 decades merely because it appears not to fare as well



12 in a peer -- against purely statistical models and an



13 anonymous measure of fit.  I say anonymous because we



14 didn't really see the visual plots of the models



15 performances that maybe would have been more



16 compelling than the tables of the AIC or the IC



17 values.



18            You know Dr. Salmon suggested that all of



19 these statistical models seem to be giving similar



20 results.  And he emphasized that that's really



21 pointing to the robustness of this purely phenomenal



22 logical approach, a purely statistical approach.











5a001935-74de-4d5a-be8a-090a9ff169cf



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING - DAY 2 - 2/7/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



36 (Pages 141 to 144)



Page 141



1            But it might also be more the result of a



2 narrowness of the categories of the models that were



3 considered than any real robustness of the approach



4 itself.



5            The idea that I'm getting at here is that



6 old adage that when all minds think alike, none thinks



7 too deeply.  So maybe I'm being very presumptuous here



8 about that, but just trying to see what it looks like.



9            There are after all are not a lot of data



10 in this data set, especially considering how



11 widespread it is, the effects of the Libby mine have



12 been around the country.  Katherine Walker was saying



13 yesterday, really, none of these people have data;



14 none of these other spots on the map have any data



15 anywhere?  None?  It's kind of surprising, right?



16            I find myself agreeing with Dr. Moolgavkar,



17 as much as I hate to admit that.  I think it would be



18 preferable to compute the inhalation unit risk -- I



19 was going to declare conflict of interest, but I think



20 it would it would be preferable to compute the



21 inhalation unit risk from cancer from a full data set



22 rather than just those prior to 1969.
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1            The decision to exclude them seems



2 inexplicable to me, although it's a carefully



3 considered decision by the agency.  I'm not suggesting



4 it would be a good idea to have all (inaudible)



5 Mr. Doug might use, but we can make serious use of the



6 full data set if we employ a well-structured



7 uncertainty analysis that projects the measurement



8 uncertainty of what's associated with those unknown



9 exposures for the early half.



10            So from a stupid statistical perspective it



11 seems a terrible waste to effectively throw away



12 two-thirds of the cancer mortalities that are in the



13 data set.  Arguments that we needed to do that to



14 modernize the cohort seems like a close call but



15 statistically significant failure of the assumption of



16 proportionality of -- okay, it fails.



17            But maybe it suggests to me that instead of



18 whittling away the data so it can no longer



19 demonstrate that failure, maybe we should just try a



20 different statistical model that doesn't use this



21 apparently false assumption.



22            Okay.  So this fuller data set can be, and
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1 not to be handled using interval statistics, there's



2 some other traditional approaches that are available



3 for interval sensitive data, but I think that doing



4 this is critical.  And the previous analyses with



5 unsophisticated treatment of measurements don't really



6 tell us what's what.



7            Doing the measurement uncertainty correctly



8 within essence replaced point values that might have



9 been used for exposure values with intervals.  And



10 when those intervals are narrow as they might be for



11 at least the 21 percent that have job titles, then



12 there's a lot of information present.  And we can make



13 use of that information in the analysis and reach our



14 results.



15            When the intervals are much wider, of



16 course there's less information.  And maybe the



17 intervals are variable from a really small number to a



18 really pretty big number, but that's certainly better



19 than leaving out the data point entirely when in



20 principal it equates to replacing the interval between



21 zero and infinity.



22            So when you do this analysis what you get
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1 is effectively an interval range for the final



2 results.  And I think that that is actually useful



3 because it directly feeds into the need that we have



4 coming up in later discussion points about, you know,



5 our need to undertake a serious quantitative



6 assessment of uncertainty that National Academy of



7 Sciences have argued for.



8            So I think that a traditional model favored



9 by Dr. Peto should be given another shot, with the



10 full data set and the appropriate methods to handle



11 the measurement uncertainty that will yield explicit



12 uncertainty statements about results.  And that will



13 yield with that assessment that reassessment will



14 yield several models that in principal could be fairly



15 good fit to the data.



16            And we might even look at the performance



17 of Dr. Peto's model to tell how wide we are going to



18 call the refitting models, because after all we also



19 need to express our model uncertainty in this



20 projection process.  And that surely if nothing else



21 we have learned in these last several hours, it's that



22 there's some uncertainty about the model.  And maybe











5a001935-74de-4d5a-be8a-090a9ff169cf



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING - DAY 2 - 2/7/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



37 (Pages 145 to 148)



Page 145



1 it's incumbent upon the agency to project that.



2            And I think the agency is doing effectively



3 this already.  When they take the health protective



4 model among all the models that have similar fits



5 according to the AIC or BIC criterion.



6            Now, you know, certainly could turn out



7 that this doesn't change anything in the final numbers



8 that we get and will eventually post to the IRIS, but



9 I don't know how you could tell whether that's the



10 case until you do the assessment to figure that out.



11            I think I understand Dr. Salmon's argument



12 that we don't need the slope factor to mean anything



13 biological.  It only needs to be a good predictor.  He



14 says all we want is a slope factor or maybe an RfC in



15 a (inaudible) but we might pause to ask, okay, well,



16 what's going to be done with this slope factor once it



17 gets, you know, guarded (ph) into the database.



18            But then anybody can look at it and make



19 use of it.  And you know how people are, you know,



20 just the confusion that I have by myself is evidence



21 of a much broader community of (inaudible) perhaps



22 even deeper, lthough it's not clear.
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1            And I just would, you know, well, I won't



2 go on to talk about the slope factor.  I'm thinking



3 outside of the slope factor box, although maybe that's



4 too much before lunch, but I would just invite you to



5 think with compassion about the larger community that



6 might be using this number that eventually goes in



7 there.



8            And I see the bit of frowns over on that



9 side of the room, and I would like to say that it's



10 really not as bad as it maybe sounds.  It's really



11 kind of straightforward.  And I think that you can do



12 it without a lot of, well, some of you probably, but



13 most of you will not be crying at any point.  So I



14 think it can be fast and cheap.



15            And I will try to explain how using what



16 methods you can do that with in the data.



17            DR. KANE:  Dr. Peto, do you concur with



18 Dr. Ferson's three main points?



19            DR. PETO:  I mean -- (inaudible.)



20            I think I said it all yesterday really.



21 And the EPA and I think we have other agencies have a



22 look at mesothelioma and use essentially the same
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1 model.  I mean it's been formulated in slightly



2 different ways, but they really make any difference.



3 I mean what it boils down to is, I mean,



4 Dr. Moolgavkar's got a model which is based on the



5 specific biological process, but the actual predictors



6 are very similar.



7            I mean the model that I proposed was



8 basically just that every bit of inhalation produces a



9 risk that goes up with or without a lag.  I mean it's



10 probably sensible for the lag of 10 or 15 years in,



11 but it doesn't actually make any difference, I mean



12 putting a lag in prevents you from predicting cases in



13 the first 10 or 15 years, which is a sign of benefit



14 to the data because there are so few cases, I mean,



15 virtually none within 15 years of exposure which is



16 biological plausible, whether you put in a lag of



17 efficient exposure, the actual lag beyond 20 or 25



18 years really makes no difference to the predictions.



19            And so a model of that sort, I mean, I



20 think the EPA fit in a lag of 10 years when they did



21 it.  Having chosen a lag of 10 years, you do have to



22 choose an exposure.  And, yes, I don't know what's the
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1 best basis for that is, I mean, I mean, it's



2 somewhere -- it's somewhere in the region of two.  I



3 mean it's -- I mean there aren't enough data here to



4 estimate the experiment but, I mean, basically the



5 model should be chosen from other data as a larger



6 cohort with a larger numbers of mesotheliomas.  And



7 having chosen that model, these data should be used



8 simply to estimate the coefficient and the concept of



9 the equation (inaudible) the fiber.



10            As far as lung cancer is concerned, I mean,



11 I think the evidence says smoking acts synergistically



12 to asbestos in causing lung cancer is really very



13 strong.  And so there are two issues which both



14 actually are quite difficult to do perfectly.  I mean



15 one is that you have to know what lung cancer rates



16 are going to be in the population you are interested



17 in.



18            I think lung cancer rates have changed so



19 much that it does require a cohort analysis.  But I



20 am -- I guess somebody has already done that in the



21 U.S.  I don't know.  It's a fairly straightforward



22 thing to do to sort of look at the national data in
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1 those there was inconsistency at least in the tone of



2 the conclusions in Section 4.7.11 and 6.3.3 to support



3 or refute early life stage susceptibility.



4            We encourage the continued monitoring of



5 the relevant Libby residents for early onset asbestos



6 associated diseases and a further examination of other



7 models that might better fit for the determination of



8 early life susceptibility.



9            There isn't enough to come to firmer



10 conclusions either, and not necessarily failure of EPA



11 to do so, but a lack of information.  And for example



12 evidence of early life stage carcinogenesis is really



13 due to susceptibility or due to dose considerations.



14            For example the kids playing on the waste



15 piles might be getting heroic doses and it might --



16 and the evidence for excess disease might be more due



17 to that than any inherit susceptibility.  I think



18 that's the last one.



19            So we are hitting high points in our



20 conclusions and analysis.  We hope these will be



21 helpful to EPA.  Other members of the panel want to



22 add in?
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1            DR. NEUBERGER:  I wanted to pick up on a



2 couple of points that you mentioned.  I thought the



3 subcohort analysis was the way to go, but it does



4 really reduce the number of deaths.  So 7



5 mesotheliomas from 18.



6            So there's -- there was 880 deaths in the



7 1959 cohort and only -- I'm sorry, 230 deaths and only



8 39 of them were either lung cancer or mesothelioma.



9 So there were a lot of other deaths.



10            So I thought usually when I look at a city



11 or a setup of some kind of group of people I like to



12 see what the breakdown is before I get into dose



13 response discussion, which I think I mentioned that



14 before.  So which ones to add without being overly



15 burdensome, I thought a few, particularly COPD and



16 maybe if there's any other large number of deaths.



17            And I also like to see standardized



18 mortality ratios for the population comparing it to



19 Montana or to U.S.  Which ones to do, I don't think



20 make much sense to do mesothelioma because that would



21 be infinity.  On the other hand, for lung cancer it



22 might be interesting to see what that looked like in
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1 the total population before you get down to the dose



2 response calculations.



3            The comparisons to the early year, I



4 thought that was one of the things that struck me the



5 most early on when I read this report that it didn't



6 really write up front, or somewhere in the



7 conclusions, compare the results to the earlier EPA



8 1986 data set so we could compare the slopes of the



9 lines.  And I believe they are different, but I don't



10 know how statistically significantly different they



11 would be, but it would be worthwhile.



12            I think the report was repetitious in



13 spots, but then when I got the new version, I didn't



14 get a chance to really get into that.  So maybe that's



15 been worked on in the interim since the time I got the



16 original version.



17            So the comments maybe already have been



18 dealt with.  I don't know.  There were some studies I



19 think of cities that had vermiculite processing



20 facilities to see if they had elevated mortality



21 rates, and I think there was a case study.  And I



22 found I got nothing from that.  Those are big cities,
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1 Los Angeles, whatever.  And I didn't expect to see



2 much of impact of a processing facility on the overall



3 mortality rates of that area.



4            And I think you have a great opportunity



5 here.  You have got NIOSH and ATSDR both already



6 interested in this area.  This is a hot, important



7 area.  So I would do everything in your power to try



8 to make the studies continue so you get more data on



9 the number of deaths and relook at the models then.



10            It's -- my statistician would hit me over



11 the head if I tried to model seven, seven deaths with



12 any kind of model.  He would just beat me.  I get



13 beaten up readily by my statistician.



14            He would do a better job if I came up to



15 him and ask him to model seven deaths.  So maybe you



16 have a kinder statistician, kinder, generous



17 statistician than I do, but --



18            DR. BALMES:  Your statistician must not be



19 passionless.



20                       (Laughter)



21            DR. NEUBERGER:  So I think we should look



22 for kinder, gentler statisticians in the future.  So
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1 those are my comments as to Dr. Lippmann's and other



2 members of the committee and Dr. Hei and Everitt.  And



3 Dr. Everitt actually put the slides together, so it



4 was a consensus.



5            DR. LIPPMANN:  We want to thank Jeff for



6 really helping expedite the preparation of these



7 slides.  Tom, do you have anything you want to add?



8 Jeff?  Okay.  Other panel members?



9            DR. WALKER:  Yeah, I had a question.  I



10 thought the reference concentration folks had an



11 interesting idea of trying to use different exposure



12 metrics going back using the full cohort.  And if that



13 were to be done, those could be available also for the



14 cancer assessment.



15            And I think it's part of our comments we'd



16 be thinking about some analysis that would do



17 something like that.  So I wondered whether you had



18 any thoughts along that line.



19            DR. NEUBERGER:  Well, the problem with full



20 cohort is we don't have good exposure information.



21 All you do is an MSR, which is what I suggested.  They



22 already do the observers as expected for lung cancer,
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1 maybe COPD for total group and again for the subcohort



2 just to see what it looks like and get a little more



3 information out of -- try to eke out a little more



4 data from this unique, high-exposure situation.



5            DR. WALKER:  No, my point was I think they



6 were thinking about some sort of bounding exercises to



7 really think about what those levels might have been



8 at some reasonable way and which I think is a



9 reasonable thing to do for analysis.  And it could be



10 done here also with the cancer.



11            DR. LIPPMANN:  Any other panel members'



12 comments?



13            DR. KANE:  Dr. Salmon?  If no other



14 comments from the panel, I would like to invite EPA to



15 ask us any questions or ask the subgroup any



16 questions.  Is what they are saying and recommending



17 clear to you?



18            MR. BUSSARD:  Thank you.  I also recognize



19 that we are not trying to caucus as a group as we hear



20 this, so as we think about this we may have other



21 clarification questions that we may want to raise



22 later.
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1            One comment would be we do not expect the



2 group to do any detailed editing of our documents, but



3 to the extent that you point to this section seemed



4 particularly good, or this section needs tightening



5 up, that's fine.  We do not discard that information.



6            In terms of the determinant of toxicity in



7 putting this in the context of other asbestos fibers,



8 I understand the intellectual interest in doing that,



9 and I understand how it could strengthen the



10 assessment.  I guess I would also ask for guidance in



11 terms of how to do that without again taking on the



12 burden of whatever controversies there are with that.



13            So to the extent that you can help point us



14 towards these things are pretty well agreed upon in



15 consensus and try to help us avoid taking on in this



16 document a full disposition of a complex field, that



17 would be helpful to us.



18            DR. LIPPMANN:  Just by example, and



19 consistent with prior panels we all seem to seek more



20 information on comparative toxicity of amphibole



21 fibers.  But to me -- my recommendation would be



22 selective.  If inhalation, long-term inhalation
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1 studies in animals are the most relevant to kind of



2 toxicological information, certainly the long-term



3 inhalation study with tremolite is something that



4 should be covered in as much detail as relevance



5 exists.



6            And then by extension, if in fact dimension



7 of fibers is an important factor, and I think we all



8 agree that it at least is important, then the long



9 term inhalation studies of John Davis and group with



10 amosite in which three different length regions were



11 explicitly compared, the original UICC study followed



12 up by studies of both long and short amosite from the



13 same source, where in one case much longer fibers and



14 in the other case much shorter amosite fibers, and in



15 the UICC original study.



16            And the influence of length was clearly



17 apparent in much greater yield in both fibrosis and



18 cancer in the longest, virtually none in the short



19 stuff and intermediate in the UICC.  So I wouldn't go



20 over every long-term inhalation study, but pick out



21 those that illuminate the issues that we are dealing



22 with.
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1 that are being used in a curve-fitting activity with a



2 very small base set.



3            Now, using such limited, inadequate data



4 also is a practical problem for estimating the effects



5 of known covariants such as we know BMI and we know



6 age, and there are probably some others that modify



7 the prevalence of pleural plaques.



8            Another question is the importance of



9 separating out dose rate and duration from cumulative



10 exposure.  This could be a significant model issue,



11 but unfortunately we can't do anything with it with a



12 limited data.  Therefore, I would recommend additional



13 data sets and straightforward and transparent



14 proof-setting approaches.



15            A couple other points I would like to make,



16 one is if you look at full data Rohs data set there



17 were about I would say I found 59 instances of pleural



18 plaques.  And eleven of the workers had diffuse



19 pleural thickening, which is more of a serious issue.



20 And none of the pleural plaques were present in the



21 cases where you had the pleural thickening, diffuse



22 pleural thickening.  So you probably don't have
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1 pleural plaques on the disease pathway to diffuse



2 pleural thickening.



3            And by the way, Walter Rogan, who was with



4 me at NIHS, he's studying Ann Haynes (ph) looking at



5 prevalence in the country, and his most recent in



6 (unclear) Haynes 2 he had for 45-to-74-year-olds he



7 had as high as 7.8 percent pleural plaques known males



8 and 2.3 percent among females, which is considerably



9 greater than the one percent that is assumed in the



10 model exercises.



11            And with -- I say all the modeling and



12 whatnot and limited data, it will be interesting at



13 least for me to use this as a classroom exercise or



14 instruction.  And that's it.  Thank you.



15            DR. KANE:  Thank you very much.  Are there



16 any questions or comments from the panel?



17            DR. WALKER:  This is Katie Walker.  And I



18 actually have a question for Dr. Hoel and also



19 Dr. Moolgavkar.  I'm just curious, I mean, you know,



20 we know these data sets are limited, but what is their



21 suggestion that EPA use an alternative here?



22            I mean are you saying that there's no
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1 information that can be gained from using these data



2 sets or what?



3            DR. MOOLGAVKAR:  That is what I'm



4 suggesting.  I'm suggesting that these data sets



5 cannot be used to set a reference concentration for



6 non-cancer endpoints.  And my own feeling is that this



7 is the first time that the agency is trying to set an



8 RfC and they need to justify the setting of an RfC



9 adequately.



10            If there isn't an appropriate data set, I



11 think the agency simply has to say at this point we



12 cannot set an RfC.



13            DR. KANE:  Dr. Hoel, do you have any



14 comments?



15            DR. HOEL:  No.  I agree with that.  And but



16 I would also say that probably, hopefully there are



17 other data sets around.  I mean you had your full real



18 data set which I guess is chose not to use because of



19 the quality of the dose response in individuals, but I



20 mean certainly at least work with that and work with



21 some of the other data sets that are out there and try



22 to get a feeling of what is the variability between
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1 data sets and -- and also on the modeling I am



2 particularly concerned that that isn't as transparent



3 as it is because to my thinking it's just some rather



4 simple non-linear curve setting and not using



5 biologically-driven dose response functions.



6            DR. KANE:  Thank you.  Do any other members



7 of the panel have any other questions?  Diana?



8            MS. WONG:  Next speaker is Dr. Lawrence



9 Mohr.



10            DR. MOHR:  Yeah, good afternoon.  And thank



11 you for the opportunity to speak.



12            I would like to address localized pleural



13 thickening, also known as pleural plaques, from a



14 clinical and clinical risk perspective.  I am



15 professor of medicine.  I am a physician.  I am also a



16 clinical investigator and director of the



17 Environmental Biosciences Program At the Medical



18 University of South Carolina.



19            First of all, it's important to realize



20 that localized pleural thickening and pleural plaques



21 are indeed the same thing.  And that's something that



22 people commonly misconstrue.
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1            I will refer to localized pleural



2 thickening as LPT.  LPT consists of one or more benign



3 fibrotic growths on the pliable pleura of the interior



4 of the chest wall.  And when I say growths I really



5 mean bundles of collagen fibers in a basket weave type



6 of appearance.



7            The histology is well worked out.



8 Localized pleural thickening is a reliable, benign



9 marker of asbestos exposure.  It has been reported in



10 up to 50 percent of workers as exposed to asbestos.



11 In general the total area of the parietal pleura



12 involved with localized pleural thickening is related



13 to the cumulative total dose of inhaled asbestos



14 fibers.  It typically takes 20 to 30 years from first



15 exposure to the development of LPT in those who do



16 develop it.



17            Localized pleural thickening has no further



18 path of biological potential.  That is it does not



19 transform into anything else, and it does not cause



20 any other asbestos-related diseases such as



21 mesothelioma, lung cancer, asbestosis or indeed



22 diffuse pleural thickening.  As a corollary to that,



Page 34



1 localized pleural thickening is not in a



2 pathobiological pathway for the development of any



3 benign or malignant asbestos-related disease.



4            It's important to realize -- and this was



5 mentioned previously, that sub pleural fat can be



6 mistaken for localized pleural thickening on chest



7 radiographs, even by the most astute and experienced



8 radiologists.



9            The preponderance of the evidence over many



10 years of reports indicates that localized pleural



11 thickening, LPT, in and of itself does not cause



12 statistically significant or clinically significant



13 impairment of lung function.



14            It is generally thought today, and the



15 lit -- and the most recent literature suggests that



16 impairment of lung function that occurs among



17 individuals with localized pleural thickening or LPT



18 is most likely due to coexisting subradiographic



19 interstitial fibrosis, that is asbestosis, and is not



20 caused by the pleural -- localized pleural thickening



21 per se.  And indeed this is a position taken by the



22 American Thoracic Society it its 2004 document on
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1 non-malignant diseases related to asbestos.



2            Localized pleural thickening is almost



3 always asymptomatic.  And this is the position of both



4 the British Thoracic Society and the U.S. ATSDR.  Of



5 importance is the fact that overweight and obese



6 individuals can have restrictive mental impairment due



7 to increased body mass alone.



8            In reviewing some of the papers, some of



9 the reports related to the Libby cohort, there are a



10 significant number of overweight or obese individuals



11 in that cohort by body mass index.



12            DR. KANE:  Dr. Mohr, please try to wrap it



13 up.



14            DR. MOHR:  Okay.  This in and of itself



15 could be a cause of restrictive spirometry in that



16 cohort.  Chest pain or discomfort among individuals



17 with localized pleural thickening is rare and may not



18 be caused by the pleural thickening per se.



19            I would say from a clinical perspective any



20 individual that presents with localized pleural



21 thickening and chest discomfort needs to have a very



22 thorough evaluation for other causes.
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1            There are conflicting reports of the



2 efficacy of the LPT as a marker for the risk of



3 developing asbestos related diseases such as



4 mesothelioma, lung cancer and asbestos.  The potential



5 risks of developing these other diseases among



6 individuals with pleural plaques are poorly understood



7 and have never been quantified by formal risk



8 assessments.



9            So, in summary, LPT is a reliable, benign



10 marker of asbestos exposure.  It is my recommendation



11 to the SAB to carefully study, carefully consider and



12 bring scientific clarity to the potential --



13 (inaudible) -- LPT as a disease endpoint.  Thank you.



14            DR. KANE:  Thank you.  Do any members of



15 the panel wish to ask questions or comments?  Okay.



16 Diana, next?



17            DR. WONG:  Elizabeth Anderson.



18            DR. ANDERSON:  Yes.  Good afternoon, or



19 good evening, as the case may be.  Previously I have



20 posted comments on February -- January 27, February 7,



21 and a recent report that I coauthorized with Dr. David



22 Quarle (ph) on April 9.  I call your attention because
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1 and then the RfC is calculated.  And then it's



2 followed by discussion of alternative analyses.



3            I mean the idea that you choose the model,



4 do an analysis, calculate the key results on the basis



5 of that model and then consider other alternative



6 models seems completely backwards.  I mean surely you



7 choose the model, the range of models that you want to



8 fit, and you fit the data and see how they affect the



9 conclusions.



10            I mean to simply add an uncertainty factor



11 of ten because you know the model is grossly wrong in



12 failing to allow for this huge effect just seems



13 completely peculiar.  It's not the uncertainty factor,



14 it's the result of fitting the wrong model.  You can



15 always do it in the ozone as well.



16            DR. KANE:  Lianne or Andrew?  Anyone else



17 have any suggestions about this point?  Michael?



18            DR. PETO:  My suggestion is that the EPA



19 should consider looking at models which relate



20 incidence, to the incidence of LPT, not the



21 prevalence, the rate of the appearance of new cases



22 per year, people who haven't yet got it, to cumulative
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1 dose and time since first exposure.  I mean that's the



2 natural thing to do.



3            That's the natural way to analyze any



4 epidemiological cohort with any endpoint whether it's



5 cancer or LPT or FPL.  And that's the typical way to



6 analyze data.  You have got a chronic condition which



7 develops and continues to develop many years after



8 exposure has ceased.



9            DR. KANE:  Julian, that's an excellent



10 suggestion but I don't -- we have not been -- evidence



11 that there's any such data set that could be used to



12 do that because there -- this data set has got two



13 times when x-rays were done.  That's it.



14            So there's no way that you are going to get



15 at incidence in any meaningful way in this data set.



16            DR. PETO:  No, I know that, but you have



17 got some idea of how it changed between the two



18 follow-ups.  And you have got other studies and other



19 data sets which were looking at, you know, various



20 measures of asbestosis, I mean, in which it has been



21 done.  And the observation is that the incidence



22 continues to increase after exposure's ceased.
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1            And so you should measure incidence of



2 cumulative dose, not prevalence.  And you should



3 include time since first exposure in your model.  I



4 mean you go get Jeff Berry's paper in the New York



5 Academy of Science in 1979, there's a whole volume on



6 the big meaning/meeting (?) of asbestos.  And Jeff



7 Berry had an analysis which showed just how wrong his



8 previous analysis on which the two-fiber standard was



9 based had been when you looked at it this way rather



10 than that way.



11            And that's exactly what he did in 1970.  He



12 plotted a graph of cumulative dose against prevalence.



13 It was early signs of asbestosis.  And the two-fiber



14 standard was based on it.  And when he analyzed the



15 six-year follow-up in the same cohort and looked at



16 the incidence, he found that the earlier conclusions



17 were wrong by a vast factor.



18            DR. SHEPPARD:  I wanted to bring up a



19 different point.



20            DR. PETO:  Can I just say in relation to



21 this point before we leave it, exactly the same issue



22 replies in relation to mesothelioma.  I mean the
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1 reason for choosing a model for mesothelioma, of



2 course you can't develop a model for mesothelioma



3 based on seven cases or whatever it is.



4            You have to look at the enormous body of



5 evidence on what the epidemiology of mesothelioma is



6 and choose the model that you fit on that basis.  I



7 mean it's mad to do anything else and completely



8 disreputable.  I mean --



9            DR. KANE:  Lianne, you had some other issue



10 to raise.



11            DR. SHEPPARD:  Yeah.  I'm relooking at this



12 and I'm noting that we are only talking about



13 including time since first exposure in as a separate



14 covariant, and there's no real mention in this



15 response about alternative exposure metrics that would



16 sort of -- sort of naturally include time since first



17 exposure in the calculation of the exposure metric.



18            And, um, I am trying to remember now where



19 that might have come up in our response.  I know we've



20 had -- we had considerable conversation about that at



21 the meeting and a little bit afterwards in terms of



22 the recommendation of the group that talked about the
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1 I got the direction right.



2            In the comments it wasn't really about



3 making a value judgment.  It's about making sure that



4 it's clear that if anything the RfC is potentially too



5 high based on the scientific understanding.



6            FEMALE SPEAKER:  That's already -- yeah.



7            DR. SHEPPARD:  Yeah.



8            MALE SPEAKER:  -- comments from EPA?



9            MR. BUSSARD:  Just a couple thoughts.  One



10 is I don't think I would say the model assumes



11 prevalence didn't increase, but the model is not



12 trying to model such an increase.  There is a



13 discussion on 5-38 of the document trying to look at



14 some other sources of data to get a sense of how much



15 prevalence appears to increase over time from other



16 exposures that are close to environmental exposures.



17            I mean I think part of the question you are



18 wrestling with is is it okay to model this data and



19 then use data not from this data set to say how does



20 this prevalence change, or if you can follow people



21 for longer, or I think Dr. Peto is arguing is there a



22 way to take a model form that reflects other data and
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1 applies to this data set but given the sparsity of



2 observations in the data set.



3            So just to recap, I don't think we are



4 assuming the prevalence doesn't increase, we are just



5 not trying to model that given the data set.  And then



6 the question is how to take into account information



7 from outside this data set as to how prevalence



8 changes over time, whether to do it inherently in the



9 model or whether to do it after we have the results



10 without trying the models out.



11            DR. PETO:  Can you hear me?



12            DR. KANE:  Yes.



13            DR. PETO:  I mean surely you have to put it



14 in the model.  I mean how can you even ask the



15 question.  You can't fit a model which you know is



16 wrong and then discuss how you should modify your



17 predictions.  I mean the predictions are a consequence



18 of the model.



19            And the adjustment for lifetime exposure is



20 a consequence of the model.  The effect of childhood



21 exposure is a consequence of the model.  The model



22 will make all those predictions.  I mean you can't
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1 produce a model that does that.  You can't fit a model



2 which is wrong and then add factors to allow for it,



3 multiply it by 70 over 54 or something.



4            I mean it's completely unreasonable.  It's



5 not the way to do science.



6            DR. SHEPPARD:  Well, Julian, all models are



7 wrong.  All models are wrong.



8            DR. PETO:  Yeah, but some are wronger than



9 others.  We know that.  I mean Einstein was better



10 than Newton, but Newton wasn't bad.  I mean clearly



11 you do the best you can.  But, I mean, this model is



12 not the best you can.



13            DR. SHEPPARD:  But it's just that there's



14 not much data support.  I mean that's the other



15 concept that we need to bring in in terms of this



16 discussion.  You can't -- if there's not enough data



17 support to fit a rich model, then you are going to



18 have a fit an incorrect model that is then useful.



19            DR. PETO:  You have to fit a model with a



20 model incidence, not prevalence.  You have to keep



21 prevalence from it.  They keep saying it because it's



22 a fundamental --
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1            DR. SALMON:  The model predicts -- the



2 whole point of the exercise in using this approach is



3 to keep the base -- is to not consider the models to



4 be making any predictions outside of the range of the



5 data to which it's fitted.  That model --



6            DR. PETO:  Neither.



7            DR. SALMON:  -- that model is not



8 considered to be predictive of what's going on outside



9 of the range of the data either in time or exposure



10 levels to which it's been fit.  That's the whole point



11 of a benchmark method.



12            DR. PETO:  You should abandon the benchmark



13 method then.  I mean you ought to choose models which



14 you think are likely to fit the data outside the range



15 of observation obviously.



16            DR. SALMON:  The benchmark method was



17 chosen to replace previous attempts to fit supposedly



18 biologically or epidemiologically accurate models.  It



19 was because those specific models have been screwing



20 up so badly, and it was felt overall necessary to



21 retreat to a method which didn't make so many



22 contentious assumptions.
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1 makes various assumptions which we've talked about



2 which are not particularly good for extrapolating



3 outside of the range of the model, the model is not



4 used to adjust between the duration of exposure and



5 follow-up from the data set and the 70 years.



6            I'm reading from page 535 of EPA's



7 document, and it says as this POD is in units



8 cumulative exposure, the RfC's given in continuous



9 lifetime exposure.  The POD was adjusted to 70 years



10 of exposure lagged by 10 years for non-occupational



11 lifetime exposure.



12            Thus the adjusted lifetime BMCL 10 is 1.96



13 times 10 to the 3.  And that's actually -- that count



14 was -- it shows the calculation.  That was done on a



15 simple proportion, in other words, assuming that the



16 incidence was proportional -- over lifetime was



17 proportional to the exposure duration lagged by 10



18 years.



19            So we are not using this plateauing model



20 for making the extrapolation from the point X to the



21 BM -- (inaudible) -- which is derived by the model.



22 We are not using the model.  We are using that linear
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1 extrapolation to handle the lifetime incidence



2 question.  I just wanted that to be clear.



3            DR. PETO:  I know.  But if the incidence is



4 proportional to a cumulative dose, for example, which



5 is the simplest model to fit, then the prevalence will



6 rise linearly after the exposure ceases.  And --



7            DR. SALMON:  Based on the assumption that



8 they are using in order to --



9            DR. PETO:  Let me finish.  If the exposure



10 is continuous, then the cumulative dose will rise



11 linearly.  And the prevalence will rise more linearly.



12 So that's a completely inappropriate calculation.



13            The incidence rate will rise linearly, you



14 know, the prevalence.  It will go for more than that.



15 I mean if the incidence is constant after exposure



16 ceases, if the cumulative dose -- the cumulative dose



17 will rise linearly during continuous exposure.  And,



18 therefore, the prevalence will go up as a square of



19 time, which is wrong.



20            I mean the adjustment is based on the -- is



21 based on the assumption that you should be analyzing



22 prevalence rather than the incidence.  I mean
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1 obviously you can't adjust for lifetime exposure in a



2 model-free way.  To do so implies a model.



3            And the idea that you can extend them, I



4 mean, the same thing was done for mesothelioma,



5 unbelievably, whereas the opposite (inaudible).



6 Because exposure to asbestos late in life has no



7 effect on mesothelioma because you die before it has



8 any effect.  It's only what happens in the first 20



9 years of life that matter basically when you have a



10 lifetime exposure to asbestos as far as cancer is



11 concerned.



12            DR. SALMON:  Well, just so long as in



13 crafting the alternative model we are clear what the



14 EPA's model is, which is not using the



15 Michaelis-Menten models to conduct extrapolation



16 outside the time and data range which it's fit to.



17 That's the point I'm making.



18            DR. PETO:  Well, the point I'm making is if



19 you multiply by 70 over 10 or 70 over whatever it is



20 is wrong under any plausible model.



21            DR. SALMON:  If you want to argue --



22            DR. PETO:  I mean the idea that you do this
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1 calculation and then simply apply those linear



2 adjustments, I mean, that makes very strong



3 implausible assumptions about what the underlying



4 model is.  That's the point I'm making.



5            This discussion and the way it's adjustment



6 is done, I mean, it's a function of the model you



7 assume.  And this should precede the calculation of



8 the RfC, not come after it.



9            DR. SALMON:  That's not the method that was



10 used, but I --



11            DR. PETO:  I know.



12            DR. SALMON:  Hold on.  I would actually



13 agree with you that there's an argument to be made



14 that they should use a steeper, a more possibly higher



15 exponential rather than a linear adjustment, but



16 that's a separate discussion.  It's --



17            DR. PETO:  It's not.  It's exactly --



18            DR. SALMON:  -- separate discussion.



19            DR. PETO:  What adjustment you make is



20 entirely determined by the model that you fit.



21            DR. SALMON:  Absolutely not.



22            DR. PETO:  You don't fit a model and then
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1 make an adjustment.  The model implies the adjustment.



2            DR. SALMON:  No, it doesn't.



3            DR. PETO:  Yes, it does.



4            DR. SALMON:  No, it doesn't.



5            DR. PETO:  Yes, it does.  If you've got --



6            DR. KANE:  Wait a minute.  We are not



7 getting anywhere here.



8            DR. SHEPPARD:  I suggest that Julian



9 provide these comments in writing so that we can vet



10 them that way.



11            DR. KANE:  I agree.  I think we are not



12 going to resolve this on such a large conference call,



13 and we haven't really finished our task for today



14 anyway.  So I think we do need to have something.



15            Julian, you have to write something that's



16 clear.  And I think Lianne and Michael should review



17 it, and maybe we can add something, an additional



18 bullet on page 27 that will provide some clear



19 guidance on what the panel recommends EPA use.



20            DR. HEI:  This is Tom.



21            DR. KANE:  Yes.



22            DR. HEI:  You know for the
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1 non-epidemiologist on the panel, I thought that



2 listening for the past hour on the various discussion,



3 I would like to caution my esteemed peers that a model



4 is only as good as the data that are input.  And so we



5 cannot generate models that produce over-reaching



6 conclusions that are not supported by the database.



7            And that's all I wanted to point out.  And



8 I hope that when we rephrase our statement, please put



9 that in mind.  Thank you.



10            DR. PETO:  Well, I just repeat that the



11 model is not based on this database.  The model is



12 based on whatever literature is available on these



13 sorts of endpoints.  And you use the database to



14 adjust a single parameter of potency.  Of course you



15 don't do it -- derive the model from these data.



16            DR. REDLICH:  This is Carrie Redlich.



17            DR. KANE:  Yes, Carrie.



18            DR. REDLICH:  I don't dare open my mouth as



19 another non-epidemiologist, but I think the other



20 purpose of the model is what outcome you get.  And so



21 in the discussion of is there a better model or which



22 model and which data, what would be the different --



Page 139



1 how different would the outcome be under the other



2 ranges of models.



3            DR. KANE:  Well, I think Lianne tried to



4 address that in her -- she put a draft kind of



5 statement on the table and did try to address that



6 issue.  And I think that is an important point.



7            Are we just going around in circles for no



8 reason.  But I think we just have to leave that for



9 the epidemiologists to grapple with.



10            DR. HEI:  And that's what give the



11 epidemiologists a black eye.



12            DR. SHEPPARD:  But you have a very good



13 point.  If the data support is not there, there's not



14 much you can do.  So we certainly can look at this



15 more carefully, and I'd be happy to continue to work



16 on it off-line with Julian.



17            DR. KANE:  And include Michael as well



18 please.



19            DR. SHEPPARD:  Of course.  Of course.  And



20 anyone else who would like to participate.



21            DR. KANE:  I think it's very important now,



22 we have another conference call scheduled for next
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1 week on May 8, same time, same number.  And we were



2 going to talk primarily on the IUR which also has its



3 own difficulties, and we haven't finished the RfC.



4            DR. SHEPPARD:  So I would like to suggest



5 that we defer further conversation until we have



6 something in writing that we can respond to.



7            DR. SALMON:  I would like to see that when



8 it comes out.  This is Andy Salmon here.



9            DR. SHEPPARD:  And otherwise we not revisit



10 the issue if we don't get anything in writing.



11            DR. KANE:  Okay.  Does the rest of the



12 panel agree?



13            DR. HEI:  Yes.



14            DR. KANE:  Diana and Vanessa?



15            DR. VU:  I just want to make sure that I



16 know that you are scheduled to talk -- to have a



17 conference call next week by May 8, but I believe that



18 Diana Wong has also scheduled a teleconference call



19 should the panel not able to finish all the --



20 (inaudible) -- on May 8th.



21            DR. KANE:  I can't hear at this point.



22 There's a lot of background noise.
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From: Michael Dourson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/24/2012 06:49 PM


Angela


I looked over the very brief STAA report, and did not find anything to review.  I must have missed something in the blizzard of emails.  Sorry!


Mike 


On 9/20/12 11:57 AM, "Angela Nugent" <Nugent.Angela@epamail.epa.gov> wrote:


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]  information related to the
 teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for the
quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review
(August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report
developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012
Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because
these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use
the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared
to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a
key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
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own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the
draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity <https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true> , 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF> 
o Draft SAB panel report
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-
12.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific
and Technological Achievement Awards. The information below includes some background and information about unique features of this
quality review and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office
of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity <http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is
found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding
the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report
<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-
13-12%20Quality%20Review%20Draft.pdf> 


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 
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From: Mohr, Lawrence C.
To: Angela Nugent/DC/USEPA/US@EPA
Cc: Diana-M Wong/DC/USEPA/US@EPA; Vanessa Vu/DC/USEPA/US@EPA
Subject: Draft Libby Amphibole Asbestos IRIS Assessment - Localized Pleural Thickening and Lung Function
Date: 11/07/2012 05:15 PM
Attachments: Localized Pleural Thickening and Lung Function - Mohr - Report to EPA SAB - November 2, 2012.doc


Localized Pleural Thickening and Lung Function - Mohr - Report to EPA SAB - November 2, 2012.doc


Via Email
Dr. Angela Nugent
Designated Federal Officer
EPA Science Advisory Board (1400R)
1200 Pennsylvania Avenue, N.W.
Mail Code: 1400R
Washington, DC 20460
 
Re: Draft Libby Amphibole Asbestos IRIS Assessment
 
Dear Dr. Nugent:
 
With respect to the EPA Libby Amphibole Asbestos (LAA) assessment, I understand that the chartered
SAB requested revision to certain portions of the SAB Panel draft report to better address whether
localized pleural thickening is an appropriate endpoint.  I further understand that the SAB has asked for
a more complete discussion of the SAB Panel’s conclusions with respect to the studies that the SAB
Panel cited on page 18 of its August 30, 2012 DRAFT Quality Review Report.of the EPA DRAFT
Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).
 
I have just completed my own critical assessment of those same studies and have concluded that there
are conflicting results, inconclusive evidence, and considerable scientific uncertainty regarding a causal
relationship between localized pleural thickening and pulmonary function deficits.  Furthermore, there
are other excellent studies, which were not considered by the SAB Panel, that show no statistically
significant or clinically significant correlation association between pleural plaques and decreased
pulmonary function.  Because the work of the SAB continues on this issue, I am respectfully providing
the SAB with the attached summary of my critical assessment of the literature cited by the panel, for
the purpose of aiding the SAB in achieving a balanced and scientifically rigorous final report.
 
I recommend that the SAB advise the EPA to conduct a formal, systematic and scientifically
rigorous weight of evidence evaluation to assess the strength of any EPA assertion that pulmonary
deficits (or any other functional impairments) are due to localized pleural thickening.  The strengths and
limitations of the full body of relevant scientific and medical literature should be taken into consideration
and evaluated by scientifically rigorous weight of evidence guidelines  In the absence of a scientifically
rigorous weight of evidence evaluation which  assesses the full range of literature on this topic, I
recommend that the SAB avoid implying that localized pleural thickening, per se, typically or universally
causes pulmonary function impairment, or is on the pathway to impairment.  I further recommend that
the SAB withhold final publication of its Quality Review Report until after the recommended weight of
evidence evaluation has been completed.
 
In its peer review report on the draft IRIS assessment, the National Academy of Sciences stressed the
importance of EPA conducting a robust weight of evidence (WOE) evaluation as part of the IRIS
process.  In light of the National Academy of Sciences recommendation, and consistent with the
information contained in my attached report, it would be especially appropriate for the SAB to
develop scientifically rigorous weight of evidence guidelines and conduct a formal weight of evidence
evaluation of the association between localized pleural thickening (pleural plaques) and pulmonary
function.  I strongly recommend that the EPA conduct this weight of evidence evaluation as soon as
possible.
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SCIENTIFIC REVIEW AND PROFESSIONAL COMMENTARY



PERTAINING TO THE ASSOCIATION BETWEEN ASBESTOS-RELATED



LOCALIZED PLEUAL THICKENING (PLEURAL PLAQUES) AND LUNG FUNCTION



A Report Submitted to



The Scientific Advisory Board



United States Environmental Protection Agency


By



Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P.



Professor of Medicine, Biostatistics and Epidemiology



Director, Environmental Biosciences Program


Attending Physician, Pulmonary Medicine Consult Service


Medical University of South Carolina



Charleston, South Carolina 29425


November 2, 2012


EXECUTIVE SUMMARY


This report is respectfully submitted to the United States Environmental Protection Agency (EPA) Scientific Advisory Board (SAB) for the purpose of providing objective clinical and scientific background information, as well as professional comments and recommendations, pertaining to statements regarding the relationship between asbestos-related localized pleural thickening [LPT] (also known as pleural plaques) and lung function which are contained in the DRAFT Report of the EPA Scientific Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011), dated August 30, 2011 (DRAFT Quality Review Report).


The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective evidence, expert professional commentary, conclusions and recommendations regarding the conflicting scientific literature, inconclusive evidence, considerable scientific uncertainty and doubtful clinical significance pertaining to the relationship between isolated asbestos-related LPT (pleural plaques) and lung function at the present time.



I focused this detailed review on the DRAFT Quality Review Report and the literature it cites on page 18 to determine to what extent the cited literature supports proposed conclusions regarding the association between isolated asbestos-related LPT (pleural plaques) and lung function.  I have determined that the cited literature does not provide strong, unequivocal scientific evidence to support the broad conclusions of the DRAFT Quality Review Report.  The following conclusions and recommendations are submitted to the EPA Scientific Advisory Board:


CONCLUSIONS


1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature regarding the relationship between asbestos-related localized pleural thickening and lung function.  In this regard, there is considerable uncertainty about the scientific validity of any assertion that “LPT is associated with reduced lung function.”  Further rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can make this assertion with any acceptable degree of scientific certainty.



2. There is no weight of evidence study, based upon scientifically rigorous weight of evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that “LPT is associated with reduced lung function.”  Thus, it is not clear exactly what scientific criteria the EPA Scientific Advisory Board used to support this statement.



3. The body of literature cited in the DRAFT Quality Review Report to support the assertion that “LPT is associated with reduced lung function” does not provide a definitive, scientifically rigorous basis for making such an assertion.  Indeed, one cited publication does not even address the relationship between LPT and lung function and one cited publication is a letter to the editor regarding another cited publication without consideration of the scientifically robust response from the authors.


4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, or even mention, the results of a robust, peer-reviewed Delphi Study that was published as the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos in the journal CHEST [4] in which there was strong disagreement by a panel of 71 experts in the respiratory health effects of asbestos with the statement “pleural plaques alter lung function to a clinically significant degree.” 



5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site that was prepared by the Division of Heath Assessment and Consultation of the United States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. [5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe restriction in breathing capacity and does not include LPT (pleural plaques) among the strongest risk factors for restrictive changes in pulmonary function in Libby Community Environmental Health Project participants.  The ATSDR position appears to be inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated with reduced lung function.”


RECOMMENDATIONS



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should make it clear that, although some reports suggest a small, restrictive decrement in lung function associated with LPT, there are a number of other excellent reports that show no statistically or clinically significant decrement in lung function associated with asbestos-related LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that there is considerable scientific uncertainty about whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists at this time.


2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated with reduced lung function” and replace it with a statement that takes into account the fact that a large body of scientific literature shows that there is no statistically or clinically significant decrement in lung function associated with asbestos-related LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  Once again, the EPA Scientific Advisory Board should make it clear that there is considerable scientific uncertainty about whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists at the present time.


3. Do not support the assertion that “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos at this time.  In view of numerous conflicting reports in the scientific and medical literature, as well as the considerable scientific uncertainty regarding whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists, there is no clear-cut, scientifically rigorous basis for using the statement “LPT is associated with reduced lung function” as a reason for using LPT as the critical endpoint for deriving the RfC at the present time.



4. That the EPA Scientific Advisory Board convene an independent, objective panel of experts in asbestos-related respiratory health effects to develop scientifically rigorous weight of evidence guidelines for investigating any association between asbestos-related LPT and lung function. [24, 25, 26]



5. That the EPA Scientific Advisory Board subsequently convene an independent, objective panel of experts in asbestos-related respiratory health effects  to perform a formal weight of evidence evaluation of the association between asbestos-related LPT and lung function, based upon previously determined, scientifically rigorous weight of evidence guidelines, for the purpose of providing a clear-cut, robust, scientifically valid assessment of this association. [24, 25, 26]



6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos after the previously recommended weight of evidence evaluation has been completed.



7. Withhold publication of the final version of the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) until after the previously recommended weight of evidence evaluation has been completed.  The final version of this report should address the scientific appropriateness of using the statement “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence contained in the recommended evaluation.


8. Consider, address and reference the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos [4] with respect to any statements regarding the association of LPT and lung function in the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 



9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site that was published by the Division of Heath Assessment and Consultation of the United States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any statements regarding the association of LPT and lung function in the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).



INTRODUCTION


This report is respectfully submitted to the United States Environmental Protection Agency (EPA) Scientific Advisory Board (SAB).  Because of my knowledge and extensive experience as an academic pulmonologist, my expertise in occupational and environmental lung disease and my expertise in clinical risk assessment, I was asked by Exponent to prepare and submit this report for the purpose of providing objective clinical and scientific background information, as well as professional comments and recommendations, pertaining to statements regarding the relationship between asbestos-related localized pleural thickening [LPT] (also known as pleural plaques) and lung function which are contained in the DRAFT Report of the EPA Scientific Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011), dated August 30, 2011 (DRAFT Quality Review Report).


The assessments and comments in this report are provided in response to Question 2 on page 18 of the DRAFT Quality Review Report:


Question 2.  Radiographic evidence of localized pleural thickening in humans was concluded by the EPA to be an adverse effect and was selected as the critical effect for the derivation of the RfC.  Pleural thickening is associated with restrictive lung function, breathlessness during exercise and, for some individuals, chronic chest pain.  Please comment on whether the selection of this critical effect and its characterization is scientifically supported and clearly described.  If a different health endpoint is recommended as the critical effect for deriving RfC, please identify this effect and provide scientific support for this choice.


This report is submitted for the purpose of addressing the language in Question 2 which states that “Pleural thickening is associated with restrictive lung function.”  In that regard, this report will more specifically focus on the relationship between localized pleural thickening [LPT] and lung function, since this is a particularly important area of concern.


Localized pleural thickening (LPT) is defined as discrete areas of non-malignant pleural fibrosis that almost always arise from the parietal pleura.   On histological examination, LPT is relatively acellular, with a “basket-weave” appearance of collagen bundles.   Asbestos fibers may occasionally be seen within area of LPT, but asbestos bodies (so called “ferruginous bodies”) are usually not present. [1, 2]   The pathogenesis LPT is uncertain, but it is generally thought that asbestos fibers reach the parietal pleura via lymphatic channels and cause an inflammatory reaction in the parietal pleura tissue.  Calcification is reported in 10%–15% of cases. [2] 


It is clear that diffuse pleural thickening related to asbestos exposure is typically associated with significant restrictive ventilatory impairment.  However, diffuse pleural thickening is a distinct entity that is very different from LPT.  In contrast to diffuse pleural thickening, for LPT there are multiple conflicting reports, as well as considerable scientific uncertainty, about whether or not there is a significant association between LPT and the development of restrictive lung function in asbestos-exposed individuals.   In this regard, there is no clear-cut, definitive scientific evidence that isolated LPT, in and of itself, is typically or universally associated with a statistically significant, or clinically significant, reduction in lung function.


The DRAFT Quality Review Report states that “LPT is associated with reduced lung function.”  In my opinion this statement is an oversimplification and overstatement of currently available scientific evidence, and does not accurately reflect full body of scientific evidence pertaining to the relationship between LPT and lung function in asbestos-exposed individuals.   While some reports do suggest a small statistically significant reduction in lung function among individuals with asbestos-related LPT, there are a number of other excellent reports that show no statistically or clinically significant decrement in lung function associated with asbestos-related LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  This is the stated position of the esteemed British Thoracic Society. [3]   In view of these conflicting reports and significant scientific limitations of some reports that suggest a relationship between LPT and reduced lung function, there is considerable scientific uncertainty about whether or not such a relationship typically or universally exists.


Furthermore, in my professional experience, at the present time the vast majority of pulmonologists do not believe that there is a direct, clinically significant relationship between LPT and a reduction in lung function.  This professional viewpoint is supported by published reports that show no reduction in lung function associated with LPT, as well as published reports that suggest a small reduction in lung function associated with LPT in which the lung function parameters remain well within the normal range and are not clinically significant.  The lack of clinical significance is reflected in the results of a robust Delphi Study that was published as the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos in the journal CHEST in 2009. [4]   In this report there was strong disagreement by a panel of 71 experts in the respiratory health effects of asbestos with the statement “pleural plaques alter lung function to a clinically significant degree.”  That is, among prominent experts in the respiratory health effects of asbestos, there is strong disagreement with the assertion that there is a clinically significant relationship between pleural plaques and reduced lung function.  In this regard, the language in the DRAFT Quality Review Report seems to be in direct conflict with the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos.  In this regard, I believe it is important for the EPA Scientific Advisory Board to carefully consider the strongly held view of a large number of experts in the respiratory health effects of asbestos that there is no clinically significant association between pleural plaques [LPT] and reduced lung function.  While this view is fundamentally important in its own right, as part of the large body of medical literature pertaining to the relationship between pleural [LPT] and lung function, it is also important for the EPA Scientific Advisory Board to address this matter with an appropriate clinical perspective.  While clinical issues are typically beyond the purview of the EPA and its Scientific Advisory Board, an official statement that “LPT is associated with reduced lung function” could, possibly, have the unintended consequence of being construed by some clinical practitioners as a new “federal health care standard” and subject some asbestos-exposed individuals to an increased number of diagnostic studies and increased health care costs, even though the preponderance of scientific evidence, medical evidence and expert opinion indicates that any such relationship is not clinically significant at the present time.   As a strong proponent of evidence-based medicine, it is my opinion that it is very important for the EPA Scientific Advisory Board to consider and address the matter of clinical significance in its report.


During my review of the DRAFT Quality Review Report, I could find no indication that The Scientific Advisory Board considered the findings of the Public Health Assessment of the Libby Asbestos Site that was prepared by the Division of Heath Assessment and Consultation of the United States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. [5]   In this report the ATSDR states that among asbestos-exposed participants in the Libby Community Environmental Health Project, only “1.8% of the participants had moderate to severe restriction in breathing capacity.”  The ATSDR also states that “the strongest risk factors for restrictive changes in pulmonary function included current cigarette smoking, being a former mine worker, chest surgery, having a high body mass index, and age.”  That is, the ATSDR does not mention LPT as being among the strongest risk factors for restrictive changes in pulmonary function in Libby Community Environmental Health Project participants.  Thus, the EPA Scientific Advisory Board statement that “LPT is associated with reduced lung function” appears to be inconsistent with the position of the ATSDR, which is another agency of the United States federal government.  This requires clarification.  The EPA Scientific Advisory Board statement is also inconsistent with the results of an excellent, well-designed, detailed, scientifically robust study by Copley, et al, which concludes that there is no independent association between pleural plaques [LPT] and a decrement in lung function. [6]   In fact, there is no indication that the EPA Scientific Advisory Board even considered this excellent and important peer-reviewed publication in its DRAFT Quality Review Report.  This also requires clarification, in my opinion.


During my review of the DRAFT Quality Review Report, I could find no indication that a scientifically rigorous, weight of evidence approach was used to arrive at the Scientific Advisory Board conclusion that “LPT is associated with reduced lung function.”  Nor can I find any indication that the EPA, or its Scientific Advisory Board, has ever issued weight of evidence guidelines for the rigorous scientific evaluation of the large body of conflicting medical and scientific literature pertaining to this issue.  In the absence of a weight of evidence approach that is based upon scientifically rigorous weight of evidence guidelines, it is not at all clear what criteria were used to evaluate the relationship between LPT and lung function.  In my opinion, this is a significant scientific deficiency in the DRAFT Quality Review Report report and needs clarification by the EPA Scientific Advisory Board.


The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective evidence, expert professional commentary and recommendations regarding the conflicting scientific literature, considerable scientific uncertainty and doubtful clinical significance pertaining to the relationship between isolated asbestos-related LPT (pleural plaques) and lung function at the present time.  In this regard, I have no personal, professional, or financial conflicts of interest in this matter.  My sole intent is to help insure that the full body of currently available scientific and medical evidence is carefully considered in addressing this issue, consistent with my passionate belief that all public policy related to environmental health effects should be based upon sound and rigorous science.  In my opinion the EPA Scientific Advisory Board has a responsibility to avoid overstating the relationship between asbestos-related LPT (pleural plaques) and lung function, and instead should take the current state of confusing uncertainty as a “golden opportunity” to bring scientific clarity to the issue through an independent, scientifically rigorous weight of evidence assessment.  I strongly recommend that it do so prior to issuing a final report on its Quality Review of the EPA Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).


CRITICAL ASSESSMENT OF THE LITERATURE CITED IN THE SAB REPORT


The Scientific Advisory Board cites seventeen published reports to support its assertion that “LPT is associated with reduced lung function”.  In my professional opinion, this body of cited literature does not provide a sufficient degree of definitive, scientifically rigorous evidence to support this broadly-stated conclusion.  My critical assessment of these reports, and reasons why I believe they do not sufficiently support this conclusion, are provided below.


Lilis, et al (1991). [7]   This report shows a dose-related relationship with a decrease in FVC alone and the extent of both circumscribed pleural fibrosis and diffuse pleural fibrosis on chest radiographs.  It is assumed that the term circumscribed pleural fibrosis pertains to the older term for LPT as defined in the 1980 ILO classification.  While the methodology of this report is sound considering the data that was available to the investigators, there are multiple limitations to this study.  First of all, a pleural index score for circumscribed pleural fibrosis was determined from chest radiographs, which are less accurate than high resolution CT scans in estimating the extent of pleural thickening and less accurate in distinguishing pleural fibrosis from pleural fat.  Secondly, FVC alone is the only lung function parameter reported.  In the absence of the FEV1, the FEV1/FVC ratio and lung volumes, the reduced FVC could suggest either restrictive or obstructive ventilatory impairment.  Furthermore, smoking was not controlled by pleural index score.  This is important, since it is possible that the reported reduction in FVC with increasing pleural index score could, possibly, be related to chronic obstructive lung disease from smoking and not be related to circumscribed pleural fibrosis.  Furthermore, the study was not controlled for body mass index (BMI).  Therefore, it is also possible the reported reduction in FVC could, possibly, be related to increased body mass.  Thus, while the results of this study are suggestive of a relationship between the pleural index score and a reduction in FVC, they are by no means definitive of a direct relationship and do not establish circumscribed pleural fibrosis as the cause of the FVC reduction.


Paris et al (2009). [8]   The stated objective of this study was to describe the relationships between asbestos exposure and pleural plaques [LPT] and asbestosis in a large cohort of formerly exposed asbestos workers, and to assess asbestos exposure parameters  linked to the presence of HCRT [high resolution computed tomography] of these two diseases by means of multivariate analysis.   This study demonstrated “strong relationships between asbestos exposure and the presences of pleural plaques [LPT] and, to a lesser extent, between asbestos exposure and asbestosis.”  The presence of pleural plaques [LPT] was associated with time since first exposure and cumulative exposure index.  The presence of asbestosis was associated with cumulative exposure index.  The duration of exposure was not associated with either pleural plaques [LPT] or asbestosis.  Although the methodology used in this study was sound, the authors themselves properly state that this study has a number of limitations.  Most importantly, however, the SAB Report cites this publication as supporting the assertion that there is a “relationship between LPT and lung function.”  However, lung function was not, in any way, investigated in this study.  It is purely an imaging assessment and has nothing to do with lung function.  Therefore, in no way does this study support the SAB assertion that there is a “relationship between LPT and lung function.”  Indeed, it is very puzzling why the SAB would cite this publication in support of that assertion.



Clin, et al (2011). [9]   The objective of this study was to analyze the relationship between isolated pleural plaques [LPT] confirmed by CT scanning and lung function in subjects with occupational exposure to asbestos.  This is a well-designed and well executed study.  The results show that isolated parietal and/or diaphragmatic pleural plaques [LPT] are associated with a slight reduction in total lung capacity (TLC) among subjects with pleural plaques [LPT], with these subjects having a TLC of 98.1% predicted in comparison to a TLC of 101.2% predicted in subjects free of pleural plaques [LPT] at a p-value that barely meets statistical significance (p = 0.0494).  The authors also report a forced vital capacity of 96.6% predicted among subjects with pleural plaques [LPT] in comparison to 100.4% in subjects free of pleural plaques [LPT] (p < 0.001) and a forced expiratory volume in one second (FEV1) of 97.9% predicted among subjects with pleural plaques [LPT] in comparison to 101.9% predicted in subjects free of pleural plaques [LPT] ( p = 0.0032).  The authors conclude that there is a trend toward a “restrictive pattern” among individuals with isolated and/or diaphragmatic pleural plaques [LPT], although “the observed decrease in FVC and TLC is unlikely to be of real clinical significance for the majority of subjects studied.”  Indeed, from a clinical perspective, both the TLC and FVC of subjects with pleural plaques are not abnormal – they are both well within the normal range.  It is also important to point out that the proportional decrease in FVC is greater than the proportional decrease in the TLC among subjects with pleural plaques [LPT].  Since TLC is the “gold standard” for assessing restrictive ventilatory impairment, this suggests the possibility that FVC alone, as used in the Lilis study, may not be a reliable parameter for assessing restrictive ventilatory impairment in subjects with pleural plaques [LPT].  Although the methodology used in this study is sound, the authors acknowledge several limitations, such as the subjects not being representative of the general population exposed to asbestos, possible selection bias with respect to subjects that had been previously diagnosed with asbestos exposure-related diseases and the possibility of a “healthy worker effect.”  It is certainly possible that any or all of these limitations could account for the very slight decrease of TLC observed among subjects with pleural plaques [LPT].  Thus, not only is it unlikely that the observed results are of real clinical significance, it is also possible that the very slight difference in the TLC between subjects with and without pleural plaques [LPT] is the result of inherent statistical errors related to the limitations acknowledged by the authors.


ATS Official Statement (2004). [10]  The American Thoracic Society (ATS) Official Statement on the Diagnosis and Initial Management of Nonmalignant Diseases Related to Asbestos states that “studies of large cohorts have shown that a significant reduction in lung function attributable to the plaques, averaging about 5% reduction in FVC, even when interstitial fibrosis (asbestosis) is absent radiographically.  Three references are cited in support of this statement; all three references use FVC alone (not TLC) as the measurement of lung function and chest radiographs (not CT scans) for the determination of pleural plaques [LPT].   However, the ATS Official Statement also states that “This has not been a consistent finding and longitudinal studies have not shown a more rapid decrement in pulmonary function in subjects with pleural plaques.”  Three references are also provided in support of this statement.  In this regard, the report also states that “Decrements, when they occur, are probably related to early subclinical fibrosis” - that is, early subclinical lung parenchyma fibrosis and not LPT.    In addition, while the report cites two references that show a significant but small association between the extent of circumscribed pleural plaques and FVC, the authors conclude with the statement that “most people with pleural plaques have well preserved lung function.”  They cite one reference that used CT scans to determine the presence of pleural plaques [LPT] which showed no effect on lung function related to pleural plaques [LPT].  Thus, this comprehensive report objectively cites some of the conflicting study results that have appeared in the medical literature and, in my opinion, does not provide a sufficient weight of evidence to unequivocally assert that pleural plaques [LPT] in and of themselves are universally or typically associated with a decrement in lung function.  Indeed, it is the expert opinion of the report authors that decrements, when they do occur, are probably related to early subclinical lung parenchyma fibrosis and not to LPT, per se.


Ohlson, et al (1984). [11]  The stated objectives of this study were compare the lung function of long-term asbestos cement workers without asbestosis to a reference group  and to elucidate the possible impact of pleural plaques on lung function.   The presence of pleural plaques [LPT] was determined by chest radiography.  This study, which was well-controlled for smoking, showed that there was a statistically, but probably not clinically, significant decrease in both FEV1 and FVC among workers exposed to asbestos cement dust after adjustment for age, height, tracheal area and smoking history.  There were no significant differences in lung function between those with and without pleural plaques [LPT].  The authors conclude that that the group exposed to asbestos cement dust had a minor impairment in lung function, that this was mainly due to obstructive changes [not restrictive changes], that the lung function changes were probably not clinically significant and that there were no significant differences in lung function between asbestos-exposed workers with and without pleural plaques [LPT].   Thus, the results of this study do not support an assertion that pleural plaques, in and of themselves, are associated with a decrement of lung function.  The results of this study also raise the possibility that studies which have used FVC as the only lung function parameter in investigating the effect of pleural plaques (such as the previously cited Lilis study), could have shown a decrement in FVC that was due to obstructive changes (due to dust, smoking or some other exposure), with the decrement in FVC being unrelated to the presence of pleural plaques [LPT]. 


Ohlson, et al (1985). [12]  This was a four year follow-up study of ventilatory function in former asbestos cement workers  to determine whether a there was any decline in lung function in the four year period, to assess the relationship between pleural plaques [LPT] and ventilatory function and to examine the comparability of cross-sectionally predicted versus longitudinally determined changes after four years.  The presence of pleural plaques [LPT] was determined by chest radiography.  The main result of this study was a progressive decrease in FEV1 and FVC during four years, with the group that had the highest exposure losing 8% of the FEV1 and 9% of the FVC and the group with the lowest exposure losing 5% of the FEV1 and 5% of the FVC.  Thus, there was a progression of obstructive ventilatory impairment during the four year follow-up period, with the greatest decline in FEV1 and FVC occurring among former workers who had the highest asbestos exposure.  Consistent with the results of the previously reported Ohlson, et al study, this study showed that pleural plaques [LPT] had no effect on the decline in lung function.  Since this was a longitudinal study, it shows that the presence of pleural plaques [LPT] had no effect on the decline in lung function over a four year time period.  The authors opine that the observed obstructive pattern could be explained by the aerodynamic properties of the dust generated from the handling and trimming of asbestos cement products.  Again, however, the longitudinal obstructive decline lung function was unrelated to the presence of pleural plaques [LPT].


Jarvolm and Sanden (1986). [13]   The objective of this study was to determine whether individuals with pleural plaques [LPT] have impaired respiratory function, compared with individuals with similar asbestos exposure but without pleural plaques [LPT].  The study cohort consisted of non-smoking, male, asbestos-exposed shipyard workers.  The presence of pleural plaques [LPT] was determined by chest radiography.  The study results showed that subjects with pleural plaques [LPT] had lower FEV1 and lower FVC than subjects without pleural plaques [LPT] and that these differences were statistically significant.  The decrease in FEV1 appeared to less than the FVC, suggesting a mild restrictive process.  In general the FVC was about 5% lower in subjects with pleural plaques [LPT] than in subjects without pleural plaques [LPT].   The study also showed that the average differences in FVC between subjects with and without pleural plaques [LPT] were 3.4% for men with low asbestos exposure and 8.2% for men with high asbestos exposure.  The FVC difference for men with low asbestos exposure was not statistically significant; the FVC difference for men with high asbestos exposure was statistically significant.  The majority of FVC values for all subjects were within the normal range, however 3% of men without pleural plaques [LPT] and 16% of men with pleural plaques [LPT] had an FVC below the lower limit of normal.  Based upon these results the authors conclude that “pleural plaques are associated with slightly impaired lung function.”  However, the authors do not assert that pleural plaques [LPT] are the cause of the slightly impaired lung function.  They state that the low sensitivity of chest radiographs to detect pleural plaques [LPT] makes it probable that several cases of plagues were undetected and that “This would also mean that it was difficult to detect an effect associated with plaques.”  Furthermore, the authors carefully point out that “it is improbable that pleural plaques themselves decrease lung volume merely by their size” and “a few small pleural plaques cannot reduce chest mobility by 5-10%.”  They go on to state that “another possible hypothesis the existence of subradiographic fibrosis associated with the plaques.”  They also state that “This hypothesis is supported by the finding that the difference in FVC between men with and without pleural plaques is only significant for the heavily exposed men.”   This implies that it is that it is unlikely that pleural plaques [LPT] in and of themselves are the cause of the lower FVC observed in subjects with pleural plaques, rather it seems more likely that the lower FVC in these subjects is caused by lung parenchyma fibrosis that is not detectable by chest radiograph.


Hjortsberg, et al (1988). [14]   The objective of this study was to investigate the pattern of changes in lung function cased by asbestos and the additive effect of smoking in asbestos-exposed subjects with pleural plaques.  This study was not designed to assess the effect of pleural plaques [LPT] on lung function in asbestos-exposed individuals.  Since the reference group (control group) in this study consisted of healthy non-smoking men without a history of asbestos exposure, the results of this study cannot be used to make any inference about the effect of asbestos-related pleural plaques [LPT] on lung function.  Chest radiographs were used to determine the presence of pleural plaques in asbestos-exposed subjects.  Stepwise logistic regression analysis was used to assess pulmonary function data for the ability to predict whether subjects belong to the asbestos-exposed group.  The results of this study do suggest that vital capacity (VC) is the most sensitive lung function parameter for discriminating between asbestos-exposed subjects and non-exposed subjects and that smoking does not have any influence on the VC.  The authors also demonstrate that there is no statistically significant difference in diffusion capacity among smokers, ex-smokers and non-smokers in the asbestos-exposed group.   Once again, however, the results of this study cannot be used to conclude that there is any reduction in lung function between asbestos-exposed subjects with and without pleural plaques.


Oliver, et al (1988). [15]   The objective of this study was to investigate the association between asbestos-related pleural plaques [LPT] and lung function in a group of workers occupationally exposed to asbestos.  Chest radiographs were used to determine the presence of pleural plaques [LPT].   The study results show a statistically significant inverse relationship between FVC% predicted and the level of diagnostic certainty (none, suspect, definite) among subjects with pleural plaques ]LPT], however in all cases the reported FVC% predicted was in the normal range (> 80% predicted).  There was no such relationship between FEV1 and the diagnostic certainty of pleural plaques [LPT].  In this regard, pleural plaques [LPT] were associated with a restrictive pattern, however this association, although statistically significant, was relatively small (4.3 percentage points) and was not very strong (p = 0.0431).   In this regard, it is important to note that when age and height were taken into account, there was a statistically significant difference in both FVC and FEV1 between groups with and without pleural plaques, suggesting that obstruction could, possibly, be contributing to the observed difference in FVC.  In a univariate logistic regression analysis, the prevalence of dyspnea was higher in the group with pleural plaques (39.5% vs 26.6%, p = 0.025), however in a multivariate analysis there was no correlation between dyspnea and pleural plaques [LPT] or the extent of pleural plaques [LPT] by level of certainty, when controlling for asbestos exposure and smoking.   Also of importance is the finding that that there was no association between single breath carbon monoxide diffusing capacity (DLCO) and either pleural plaques or the suggestion of a restrictive ventilatory phenomenon by FVC.  However, there was a statistically significant difference in DLCO among subjects who had both pleural plaques and an FVC suggestive of restriction.  The authors state that this finding suggests that the DLCO reduction in this group was related to the presence of interstitial fibrosis that was not present on chest radiograph and not necessarily to the presence of pleural plaques [LPT] per se.  They further state that the clinical significance of the observed 4.3 % decrement in FVC among subjects with pleural plaques is uncertain and that “the presence of both pleural plaques and restriction may be a marker of radiographically occult interstitial fibrosis in asbestos-exposed populations.”  The authors make no assertion that the observed decrement in FVC is caused by pleural plaques [LPT], per se.


Borbeau, et al (1990). [16]   The objective of this study was to investigate whether asbestos-related pleural abnormality and isolated pleural plaques [LPT] are associated with respiratory impairment independently of parenchymal abnormality.  Chest radiographs were use to detect the presence of pleural abnormalities and pleural plaques [LPT].  Lung parenchymal abnormality was determined by gallium-67 uptake measured 48 hours after a 4 microcurie injection.   Results showed that subjects with isolated pleural plaques had a 200 ml decrease in FEV1 and a 350 ml decrease in FVC in comparison without pleural plaques, after adjusting for age, height, smoking, and parenchymal disease by quantitative gallium-67 uptake, and that these differences were statistically significant (p < 0.05).  However, there was no demonstrable difference in most cardiorespiratory measurements on sub-maximal and maximal exercise between subjects with and without pleural plaques [LPT].  Based upon these results the authors conclude that it is possible that isolated pleural plaques [LPT] are associated with significant reductions in spirometric lung volumes independently of radiographic or subradiographic  asbestos-related parenchymal lung disease.  However, they do not state that there is a direct causal relationship between pleural plaques [LPT] and a reduction in spirometric lung volumes.   Indeed, in view of the relatively small differences in FEV1 and FVC between subjects with and without pleural plaques and the absence of significant differences in cardiorespiratory measurements on exercise, the authors are careful to state that “This supports the clinical opinion that pleural plaques are little more than a sign of asbestos exposure.”  


Schwartz, et al (1990). [17]   The objective of this study was to determine whether pleural fibrosis is associated with diminished lung volumes and, if so, whether the two of pleural fibrosis (circumscribed pleural plaques versus diffuse pleural thickening) is a determinant of the extent of pulmonary impairment.  The presence of circumscribed pleural plaques [LPT], diffuse pleural thickening and interstitial fibrosis were determined by chest radiographs.  The results of this study showed that subjects with circumscribed pleural plaques [LPT] had a mean decline in FVC of 140 ml (90.3% predicted) and those with diffuse pleural thickening had a mean decline of 270 ml (almost twice as great as subjects with circumscribed pleural plaques [LPT]) (85.7% predicted) in comparison to asbestos-exposed subjects without circumscribed pleural plaques [LPT] or pleural thickening (94.7% predicted); these differences were statistically significant.  In all cases the FVC values remained in the normal range.  For each category of pleural fibrosis (none, circumscribed pleural plaques [LPT] and diffuse pleural thickening) the observed FVC was lower for those with radiographically apparent interstitial fibrosis than for those without radiographically apparent interstitial fibrosis.  Among subjects with concurrent interstitial fibrosis, there was a consistent decline in the FVC% predicted that was significantly associated with the type of pleural fibrosis:  none = 83.3% predicted, circumscribed pleural plaques = 80.1% predicted, and diffuse pleural thickening = 73.6% predicted.  Thus, asbestos-exposed workers with radiographically normal parenchyma as well as those with radiographically-apparent interstitial fibrosis were found to have a similar, independent relationship between the presence and type of pleural fibrosis and decrements in FVC.   However, the authors state that, because asbestos-exposed workers with pleural fibrosis have more extensive exposure histories than those with normal pleura, it is quite possible that that they are also more likely to have parenchymal fibrosis.  It is also well know that chest radiographs are not particularly accurate in quantitating the extent of parenchymal fibrosis.  In this regard, the authors state that it is possible that for each ILO grade of radiologically-apparent parenchymal fibrosis, those with pleural fibrosis have more parenccymal fibrosis than those with normal pleura.   They also state that “it is difficult to conceive that that pleural plaques, in and of themselves, result in the abnormal chest wall motion that accounts for the observed decrements in FVC.”  Finally, the authors state that “We are therefore led to speculate that subclinical alveolitis or interstitial fibrosis not detected by routine chest radiograms is responsible for the development of restrictive lung function among those with asbestos-induced pleural fibrosis.”   That is, they do not directly attribute the observed lung function abnormalities to the presence of pleural plaques [LPT], per se.


Miller, et al (1992). [18]   The objective of this study was to assess the relationship between pulmonary function to radiographic interstitial fibrosis in a large cohort of 2,611 asbestos-exposed insulators, with and without pleural abnormalities.  This is a comprehensive, well- designed study of a large number of asbestos-exposed individuals.  The results showed a statistically significant inverse relationship between FVC and the ILO profusion score on chest radiographs (as a measure of interstitial fibrosis), with a stepwise decrease in FVC with increasing score, except for the intermediate scores of 1/2 and 2/1, which were no different from each other.  Of note is the fact that workers with a profusion score of 0/0 (i.e. no radiographic evidence of interstitial fibrosis) had an FVC that was lower than expected (88.0% predicted).  The authors indicate that the lower than expected FVC was most likely the result of interstitial fibrosis that was not detectable on chest radiographs, citing a previous study which showed that 18% of patients with histological evidence of interstitial fibrosis had no interstitial fibrosis detectable on chest radiographs.   Study results also showed that that 56% of study subjects had pleural thickening, with 83% of these subjects having circumscribed pleural thickening [LPT] and 17% of these subjects having diffuse pleural thickening.  Subjects with circumscribed pleural thickening [LPT] had a mean FVC of 82.4% predicted and subjects with diffuse pleural thickening had a mean FVC of 69.0% predicted in comparison to subjects with no pleural thickening, who had a mean FVC of 88.9% predicted.  Thus, this study demonstrates that diffuse pleural thickening is associated with a greater diminution of FVC than circumscribed pleural thickening. It also demonstrates that the FVC in subjects with circumscribed pleural thickening [LPT] is significantly lower than the FVC in subjects without circumscribed pleural thickening at all profusion scores for radiographic interstitial fibrosis, including a profusion score of 0/0 in which there is no radiographic evidence of  interstitial fibrosis.  As noted in previously cited publications, it is highly unlikely that the decrement in FVC observed in subjects with circumscribed pleural thickening [LPT] is related to restrictive movement of the chest wall.  However, the observed decrement FVC in subjects with circumscribed pleural thickening [LPT] and a profusion score of 0/0 (i.e. the absence of radiographically detectable interstitial fibrosis) is consistent with the possibility that the observed FVC decrement is related to subradiographic interstitial fibrosis, as suggested in several previously cited studies, and not to the circumscribed pleural thickening [LPT], per se.


Van Cleemput, et al (2001). [19]   The objectives of this study were to investigate the relationship of the measured size of pleural plaques to estimated asbestos exposure and to investigate the possible relationship of plaque size and pulmonary function.   High resolution CT scans of the chest were used to detect the presence of pleural plaques [LPT] and to measure the size of the pleural plaques.   This was a well-designed study that has the advantage of using high resolution CT scans for the assessment of pleural plaques [LPT], which enabled the investigators to exclude potential confounding factors, such as diffuse pleural thickening and subradiographic interstitial fibrosis, which may not have been apparent in studies that used chest radiographs alone for the assessment of pleural plaques [LPT].  Thus, they were able to better isolate any effects of pleural plaques themselves more accurately than studies that used chest radiographs.  In my opinion, this is the best and most definitive study on the relationship of pleural plaques [LPT] to lung function that has been published to date.   Pleural plaques were detected in 70% of asbestos-exposed subjects and none were detected in control subjects who were not exposed to asbestos.  Neither interstitial fibrosis nor diffuse pleural thickening was evident on high resolution CT scans of asbestos-exposed subjects.  Study results showed that there was no relationship between pleural plaque [LPT] surface area and cumulative asbestos exposure, time since first exposure, or smoking history.   Furthermore, neither the presence nor the extent of pleural plaques was correlated with lung function parameters.  Specifically, there was no statistically significant difference in vital capacity (VC), FEV1, the FEV1/FVC ratio, measurements of airflow, or diffusion capacity between asbestos-exposed subjects with pleural plaques [LPT] and asbestos-exposed subjects without pleural plaques determined by high resolution chest CT scans.


Miller (2002). [20]   This is a short letter to the editor submitted to the American Journal of Respiratory and Critical Care Medicine, in response to the study of Van Cleemput, et al, which was discussed above.   In this letter, the author congratulates Van Cleemput, et al, for using high resolution CT scans to quantitate the extent of asbestos-related pleural plaques and to estimate associations with asbestos exposure with lung function.  However, he appears to be critical of the Van Cleemput, et al, study, by stating that it is difficult to relate one variable, such as pleural plaques, to another, such as pulmonary function, when the spectrum of each variable is limited.  In this regard, he is confirming a well-known, inherent difficulty in conducting such studies.  He indicates that not reporting the “degree of pleural plaques” on chest radiographs, in accordance with the criteria of the 1980 International Labour Office Classification of Radiographs (1980 ILO Classification) is a matter of concern.  He briefly reports the main results of three other studies that did use the 1980 ILO Classification that showed conflicting results.  He then offers the opinion that “It must be concluded that when sufficient numbers of workers with a sufficient extent of PP [pleural plaques] are analyzed, there is a significant effect on pulmonary function attributed to PP [pleural plaques].”  The opinion of the author is respected, although it does not in any way effect the scientific rigor of the Van Cleemput, et al, study or the validity of the results obtained.  First of all, it should be noted that at the time of the Van Cleemput publication in 2001, the 1980 ILO Classification was obsolete, having been replaced by the 2000 ILO Classification.  Secondly, the methodology used by Van Cleemput, et al, to determine the surface area (extent) of pleural plaques [LPT] on high resolution CT scans of the chest is significantly more accurate than determining the extent of pleural plaques [LPT] on chest radiographs using the 1980 ILO Classification.   Thirdly, the number of subjects in the Van Cleemput study provides more than enough statistical power to achieve a high degree of statistical significance in study results.  Fourthly, as pointed out in the response to this letter from the article authors, their study included pleural plaques whose size (surface area) was representative of the average case, and that very large pleural plaques are neither common nor representative.    Thus, I concur with the response from the article authors in concluding that the comments in this letter do not invalidate their observation that there was no effect of pleural plaques [LPT] on pulmonary function, not even a trend. 


Whitehouse (2004). [21]   The objective of this study was to assess the incidence and extent of pleural-related changes and the longitudinal loss of lung function associated with tremolite exposure from the vermiculite mining and processing activity in Libby, Montana.  Initial chest radiographs were used to assess the presence and extent of pleural changes .  Repeated measures of covariance were used to statistically assess pulmonary function over time, with time-modeled linearity.  This is an excellent, straight-forward study that is well-designed to investigate the stated objectives.  It specifically pertains to tremolite exposure from vermiculite mining and processing in Libby, Montana, and takes into account smoking history and body mass index (BMI).   Of 123 subjects studied, 67 (55%) had pleural changes only, consisting of either pleural plaques [LPT] or diffuse pleural thickening.  That is, both pleural plaques and diffuse pleural thickening were included in determining whether or not pleural changes were present on initial chest radiographs. The remaining 56 subjects (45%) had both pleural changes and minimal radiographic evidence of interstitial changes.  Study results show that the total group of 123 subjects showed an average, statistically significant, yearly loss of 2.2% in FVC, 2.3% in TLC and 3.0% in DLCO over a period of 35 months.  For the 67 subjects with pleural changes alone on initial chest radiographs, there was an average, statistically significant, yearly loss of 2.2% in FVC, 2.9% in TLC and 2.9% in DLCO over a period of 35 months. In this regard, the authors opine that “it would appear that tremolite-actinolite-richerite-winchite amphibole found in Libby vermiculite has a propensity for causing pleural changes that result in a progressive restrictive pattern on pulmonary function testing,” implying that Libby vermiculite could have lung function effects that are different from other forms of asbestos.  However, this study showed no statistically significant correlation between the extent of pleural changes on chest radiograph and the loss of pulmonary function.  Furthermore, this study was not designed to specifically investigate the effect of pleural plaques [LPT] on the loss of lung function, and does not demonstrate that pleural plaques [LPT], per se, are associated with a loss of lung function.  In this regard, the authors demonstrated that “the only clearly discernible event leading to accelerated loss of pulmonary function in the entire group was benign asbestos related pleural effusions.”   They also state that “Pleural changes alone are unlikely to cause a decrease in DLCO" and that “DLCO decreases are likely to be associated with interstitial disease not apparent clinically on either plain chest radiograph or HRCT.”


Sichletidis, et al (2006). [22]   The objective of this study was to evaluate the progression of radiologic findings as well as the progression in respiratory function among asbestos-exposed individuals in Northern Greece, 15 years after initial evaluation.   Chest radiographs were used to assess the presence, extent and progression of radiologic findings.  The results of this study showed that, during the 15 year period between 1988 and 2003, the mean surface area of pleural plaques among 126 subjects increased from 8.52 + 11.4 cm2 to 17.18 + 19.24 cm2.  However, the authors do not report the statistical significance of this difference in plaque surface area and, in view of the large standard deviations in plaques surface area, statistical significance is doubtful.  This is a major limitation.  Furthermore, the authors provide no explicit information on exposure cessation.  That is, we do not know if, or when, exposure cessation occurred during the 15 year interval period.  This is another major limitation.  The authors report a statistically significant decrease in both TLC and FVC during the 15 year interval.  However, only 18 out of the 126 subjects (14%) had pulmonary function tests performed.  Thus, it is questionable whether this small sample is representative of the group of 126 as a whole.  This is another major limitation.  Finally, among the 18 subjects who had pulmonary function tests, the authors report a statistically significant, but weak, negative correlation between expansion in plaque surface area and TLC (r = -0.486, p = 0.041).  Again, it is questionable whether this change in TLC among 18 subjects is representative of the group of 126 subjects as a whole.  Furthermore, the coefficient of determination is very weak (r2 = 0.236), indicating that the observed decrease in TLC is primarily due to factors other than the expansion in plaque surface area.  In general, in my opinion, this is a poorly designed, very weak study with multiple significant scientific limitations.  In this regard, cannot be used to make any scientifically valid or acceptable inference about the relationship between pleural plaques [LPT] and lung function.


Wilken, et al (2011). [23]   This study is a systematic review and meta-analysis of the results of 30 peer-reviewed publications, consisting of 9,921 asbestos-exposed workers.  The objectives of this study were to identify and quantify alterations of lung function parameters in subjects occupationally exposed to asbestos, as well as to assess whether or not occupational exposure to asbestos leads to impairment in lung function independently from the non-malignant radiological findings of pleural fibrosis and asbestosis (interstitial fibrosis).  Of significance is the fact that both pleural plaques [LPT] and diffuse pleural thickening were considered together as a single entity in the assessment of pleural fibrosis; that is pleural plaques [LPT] was not considered as a separate entity in the assessment of pleural fibrosis.  This study systematically collected detailed information from the studies reviewed and used robust methods of statistical analysis to assess relationships between lung function and non-malignant radiographic findings reported in the reviewed studies.  Based upon a meta-analytical analysis of FVC, FEV1 and the FEV1/FVC ratio, the results of this study showed that asbestos exposure is associated with both restrictive and obstructive ventilatory impairment and that, even in the absence of radiological parenchymal or pleural fibrosis there is a trend for functional impairment.  That is, impairment in lung function clearly exists among asbestos-exposed subjects, however lung function impairment occurs “either with or without asbestos-related radiographic abnormalities.”   With respect to forced vital capacity (FVC), study results show that FVC impairment occurred in workers without radiographic evidence of either asbestos-related parenchymal or pleural abnormalities, that the impairment in FVC was most pronounced in subjects with radiographic evidence of asbestosis (86.5% predicted, 95% CI = 83.7 - 89.4% predicted), that subjects with pleural fibrosis had a significantly less degree of FVC impairment (89.0% predicted, 95% CI = 86.5 – 91.5% predicted), that subjects with normal radiographic imaging had the least amount of FVC impairment (95.7% predicted, 95% CI = 93.9 – 97.3% predicted), that FVC was significantly lower in all three radiological sub-groups among studies using chest radiographs compared with those using high resolution chest CT scans, and that FVC was significantly lower in the normal imaging and pleural fibrosis radiographic sub-groups in which more than 25% of the subjects were never smokers.  The study did not take into account differences in body mass index (BMI) among subjects in different subgroups.  In view of study results that show that functional impairment occurs either with or without radiographic abnormalities and the fact that both pleural plaques [LPT] and diffuse pleural thickening were both included in the pleural fibrosis radiographic subgroup, no inference can be made about the lung function effects of pleural plaques [LPT], per se.  That is, this study does not demonstrate any direct effect of asbestos-related pleural plaques [LPT] on a reduction in lung function.


CONCLUSIONS



Based upon my extensive, objective review of the medical and scientific literature that addresses the relationship between asbestos-related localized pleural thickening and lung function, as well my objective critical review of the literature cited by the EPA Scientific Advisory Board to support its assertion that “LPT is associated with reduced lung function” in its DRAFT Quality Review Report, I have reached the following conclusions:


1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature regarding the relationship between asbestos-related localized pleural thickening and lung function.  In this regard, there is considerable uncertainty about the scientific validity of any assertion that “LPT is associated with reduced lung function.”  Further rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can make this assertion with any acceptable degree of scientific certainty.


2. There is no weight of evidence study, based upon scientifically rigorous weight of evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that “LPT is associated with reduced lung function.”  Thus, it is not clear exactly what scientific criteria the EPA Scientific Advisory Board used to support this statement.


3. The body of literature cited in the DRAFT Quality Review Report to support the assertion that “LPT is associated with reduced lung function” does not provide a definitive, scientifically rigorous basis for making such an assertion.  Indeed, one cited publication does not even address the relationship between LPT and lung function and one cited publication is a letter to the editor regarding another cited publication without consideration of the scientifically robust response from the authors.



4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, or even mention, the results of a robust, peer-reviewed Delphi Study that was published as the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos in the journal CHEST [4] in which there was strong disagreement by a panel of 71 experts in the respiratory health effects of asbestos with the statement “pleural plaques alter lung function to a clinically significant degree.” 


5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site that was prepared by the Division of Heath Assessment and Consultation of the United States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. [5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe restriction in breathing capacity and does not include LPT (pleural plaques) among the strongest risk factors for restrictive changes in pulmonary function in Libby Community Environmental Health Project participants.  The ATSDR position appears to be inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated with reduced lung function.”


RECOMMENDATIONS



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should make it clear that, although some reports suggest a small, restrictive decrement in lung function associated with LPT, there are a number of other excellent reports that show no statistically or clinically significant decrement in lung function associated with asbestos-related LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that there is considerable scientific uncertainty about whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists at this time.


2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated with reduced lung function” and replace it with a statement that takes into account the fact that a large body of scientific literature shows that there is no statistically or clinically significant decrement in lung function associated with asbestos-related LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  Once again, the EPA Scientific Advisory Board should make it clear that there is considerable scientific uncertainty about whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists at the present time.


3. Do not support the assertion that “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos at this time.  In view of numerous conflicting reports in the scientific and medical literature, as well as the considerable scientific uncertainty regarding whether or not any significant relationship between asbestos-related LPT and a decrement in lung function typically or universally exists, there is no clear-cut, scientifically rigorous basis for using the statement “LPT is associated with reduced lung function” as a reason for using LPT as the critical endpoint for deriving the RfC at the present time.


4. That the EPA Scientific Advisory Board convene an independent, objective panel of experts in asbestos-related respiratory health effects to develop scientifically rigorous weight of evidence guidelines for investigating any association between asbestos-related LPT and lung function. [24, 25, 26]


5. That the EPA Scientific Advisory Board subsequently convene an independent, objective panel of experts in asbestos-related respiratory health effects  to perform a formal weight of evidence evaluation of the association between asbestos-related LPT and lung function, based upon previously determined, scientifically rigorous weight of evidence guidelines, for the purpose of providing a clear-cut, robust, scientifically valid assessment of this association. [24, 25, 26]


6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos after the previously recommended weight of evidence evaluation has been completed.


7. Withhold publication of the final version of the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) until after the previously recommended weight of evidence evaluation has been completed.  The final version of this report should address the scientific appropriateness of using the statement “LPT is associated with reduced lung function” as a reason for using localized pleural thickening [LPT] as the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence contained in the recommended evaluation. 


8. Consider, address and reference the American College of Chest Physicians Consensus Statement on the Respiratory Health Effects of Asbestos [4] with respect to any statements regarding the association of LPT and lung function in the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 


9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site that was published by the Division of Heath Assessment and Consultation of the United States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any statements regarding the association of LPT and lung function in the final EPA Scientific Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011).


NOTES:



The professional opinions and commentary in this report are those of the report author and do not necessarily reflect the opinions of the Medical University of South Carolina or any other member of its faculty.


The report author has no personal, professional or financial conflicts of interest with respect to the literature reviews, assessments, professional opinions or professional commentary contained in this report.


The report author was retained by Exponent to objectively review the DRAFT Report of the EPA Scientific Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011), dated August 30, 2012 and provide comments to the EPA and its Scientific Advisory Board.  The author understands that the work was funded by W R Grace.
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I would appreciate your forwarding this recommendation and my attached report to Dr. Agnes Kane, to
the SAB Panel that considered the referenced assessment, and to the full chartered SAB.  Thank you. 
Please feel free to contact me if you have any questions. 
 
Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P.
Professor of Medicine, Biostatistics and Epidemiology 
Director, Environmental Biosciences Program
Attending Physician, Pulmonary Medicine Consult Service
Medical University of South Carolina
135 Cannon Street, Suite 405, PO Box 250838
Charleston, South Carolina 29425


TEL:   843-792-1532
FAX:   843-792-1665
Email: mohrlc@musc.edu
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From: Pamela D. Marks
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: September 25 Teleconference; SAB draft review report on EPA's Toxicological Review of Libby Amphibole


Asbestos
Date: 09/24/2012 03:24 PM


Thank you.
Participants will be Karl Bourdeau, Liz Mingione, and Pam Marks.
I would appreciate the number as soon as possible – thanks again.
Pam
 
Pamela D. Marks
Principal
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD  21201
T (410) 230-1315 ~ F (410) 230-1389
PMarks@bdlaw.com


CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge & Diamond, P.C.
and may be confidential or privileged.  The information is intended solely for the use of the individual(s) or entity(ies)
named above.  If you are not the intended recipient, be aware that any disclosure, copying, distribution, or use of the
contents of this message is prohibited.  If you have received this e-mail in error, please notify us immediately by
telephone at (202) 789-6000 or by e-mail reply and delete this message.  Thank you.
IRS CIRCULAR 230 DISCLOSURE: To the extent that tax advice is contained in this correspondence or any attachment
hereto, you are advised that such tax advice is not intended to be used, and cannot be used for the purpose of (i)
avoiding penalties under the Internal Revenue Code, or (ii) promoting, marketing or recommending to another party the
tax advice contained herein.
Please consider the environment before printing this e-mail.
 
 
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Friday, September 21, 2012 7:31 AM
To: Pamela D. Marks
Subject: Re: September 25 Teleconference; SAB draft review report on EPA's Toxicological Review of
Libby Amphibole Asbestos
 


Ms Marks,


Please specify the names of the individuals listening in on the teleconference and I will provide the call
in information.


The Federal Advisory Committee Act requires Designated Federal Officers to document participation
(including listening in) in public teleconferences.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency



mailto:PMarks@bdlaw.com

mailto:Angela Nugent/DC/USEPA/US@EPA

file:////c/PMarks@bdlaw.com





Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


"Pamela D. Marks" ---09/20/2012 04:14:06 PM---Dr. Nugent, I would telephone lines sufficient for
three persons to attend the


From: "Pamela D. Marks" <PMarks@bdlaw.com>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/20/2012 04:14 PM
Subject: September 25 Teleconference; SAB draft  review report on EPA's Toxicological Review of Libby Amphibole Asbestos


Dr. Nugent, 
I would telephone lines sufficient for three persons to attend the referenced teleconference on September 25,
2012. 
Can you please provide me with the call-in information? 
Thank you.
Pamela D. Marks
Principal
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD 21201
T (410) 230-1315 ~ F (410) 230-1389
PMarks@bdlaw.com
CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge & Diamond,
P.C. and may be confidential or privileged. The information is intended solely for the use of the individual(s) or
entity(ies) named above. If you are not the intended recipient, be aware that any disclosure, copying, distribution, or
use of the contents of this message is prohibited. If you have received this e-mail in error, please notify us immediately
by telephone at (202) 789-6000 or by e-mail reply and delete this message. Thank you.
Please consider the environment before printing this e-mail.


*********************** ATTACHMENT NOT DELIVERED
*******************


This Email message contained an attachment named 
image001.jpg 
which may be a computer program. This attached computer
program could
contain a computer virus which could cause harm to EPA's



mailto:nugent.angela@epa.gov

mailto:PMarks@bdlaw.com

file:////c/PMarks@bdlaw.com





computers, 
network, and data. The attachment has been deleted.


This was done to limit the distribution of computer viruses
introduced
into the EPA network. EPA is deleting all computer program
attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was
legitimate, you
should contact the sender and request that they rename the
file name
extension and resend the Email with the renamed attachment.
After
receiving the revised Email, containing the renamed
attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


*********************** ATTACHMENT NOT DELIVERED
***********************


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Angela Nugent
To: Joseph Arvai
Subject: Re: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA


Report
Date: 09/20/2012 01:32 PM
Attachments: Responses to Quality Review Questions for the Draft Report SAB Review of the EPA’s Scientific and


Technological Achievement Awards.docx
ATT00001.htm
Responses to Quality Review Questions for the Draft Report SAB Review of the EPA’s Libby Amphibole Asbestos
Review.docx
ATT00002.htm


Thanks, Joe, for the comments.  I missed you on the call yesterday but appreciate
how many of these SAB teleconferences you fit into your calendar.


We'll be circulating the draft report for one last quick perusal by the SAB/BOSC
before it goes to the Administrator.


Take care,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Joseph Arvai ---09/20/2012 01:18:51 PM---From: Joseph Arvai
<arvai@ucalgary.ca> To: Angela Nugent/DC/USEPA/US@EPA


From:    Joseph Arvai <arvai@ucalgary.ca>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 01:18 PM
Subject:    Re: Thanks and reminder re: September 25, 2012 SAB
Teleconference - Libby Amphibole Asbestos and STAA Report
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Responses to Quality Review Questions for the Draft Report SAB Review of the Scientific and Technological Achievement Awards (Nominations)


Dr. Joe Arvai, 20 September/2012





General comments:





This is a fantastic program and I am highly supportive of it.





1) Were the charge questions to the committee adequately addressed?





Yes. 





2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?





No.





3) Is the draft report clear and logical?





Yes.





4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?





[bookmark: _GoBack]Yes.












Responses to Quality Review Questions for the Draft Report SAB Review of the EPA’s Libby Amphibole Asbestos Review 


Dr. Joe Arvai, 20 September/2012





General comments:





I appreciate that a great deal of work went into this report.  Even though this is not my area, I found the report to be well written and easy to follow. 





1) Were the charge questions to the committee adequately addressed?





Yes. 





2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?





To the best of my knowledge, no.





3) Is the draft report clear and logical?





The draft report is very clearly written, and it is quite methodically argued.  





4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?





[bookmark: _GoBack]As far as I can tell, yes.










On 2012-09-20, at 8:57 AM, Angela Nugent <Nugent.Angela@epamail.epa.gov> wrote:

Note to Members of the Chartered SAB and SAB Liaisons



Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with additional language and citations.



This is a reminder to please send your comments on the Libby and STAA report to me today.



Thanks,

Angela





__________________



Note to Members of the Chartered SAB and SAB Liaisons



Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]  information related to the  teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for the quality review.



The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 

. 

Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)



I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.



	Best ,

	Angela










++++++++++++++++++++++
August 31, 2012


MEMORANDUM



SUBJECT:	September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]



FROM:	Angela Nugent, Designated Federal Officer



TO:		Members of the Chartered SAB and SAB Liaison Members



The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. 



The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 



All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 



To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link provided below:



http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25



I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to acknowledge comments you consider relevant during the quality review discussions.



Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key activity of the chartered SAB.



The call-in number will be: 866-299-3188, access code 343-9981.



Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:





1) 	Were the charge questions to the committee adequately addressed?

2) 	Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?

3) 	Is the draft report clear and logical?

4) 	Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage dedicated to the teleconference. 



If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft report to participating SAB members.



The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.



Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)



The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:





o	Background on the SAB advisory activity, 

o	Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)

o	Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter Thorne, and John Vena.



SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.

	

The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. The information below includes some background and information about unique features of this quality review and "live links" to important SAB web pages for this quality review:








o	Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the SAB advisory activity is found on the SAB website, 

o	Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.

o	Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.



_______________________________________

Angela Nugent, Ph.D.

Designated Federal Officer, EPA Science Advisory Board 



Special Assistant to the Director, EPA Science Advisory Board Staff Office



Mailing Address:

US.Environmental Protection Agency

Mailcode 1400R

1200 Pennsylvania Avenue, NW

Washington, DC 20460



Physical Location/Deliveries 

The Science Advisory Board Staff Office

Ronald Reagan Building

1300 Pennsylvania Avenue

Suite 31150

Washington, DC 20004



Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091



Email: nugent.angela@epa.gov





<Memo Libby Amph Asb and STAA-09.25.12.pdf><Asbestos Report 8-30-12.pdf><FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf><Quality Review Protoco-03.13.12.pdf>









Hi Angela. Sorry I missed the call yesterday; I've been travelling and could
not get to a phone. My comments on Asb and SATA reports are attached.
Ciao, Joe








From: Elizabeth Anderson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Submission Of Comments to Post for the Libby Amphibole Draft Risk Assessment:  SAB REVIEW, September


25, 2012
Date: 09/20/2012 04:50 PM


Dear Dr Nugent
 
Can you please send me a call in number for the SAB meeting for Sept
25?
 
Elizabeth L Anderson PhD, ATS Fellow
 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Wednesday, September 19, 2012 8:31 AM
To: Elizabeth Anderson
Subject: Re: Submission Of Comments to Post for the Libby Amphibole Draft Risk Assessment: SAB
REVIEW, September 25, 2012
 


Thank you for providing your written statement, Ms. Anderson, which I have submitted for web posting
and will provide to members of the chartered SAB.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


Elizabeth Anderson ---09/18/2012 09:41:30 PM---Dear Dr. Nugent I am appending my written



mailto:elanderson@exponent.com

mailto:Angela Nugent/DC/USEPA/US@EPA

mailto:nugent.angela@epa.gov





comments on the SAB Libby Amphibole Asbestos Review Panel'


From: Elizabeth Anderson <elanderson@exponent.com>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/18/2012 09:41 PM
Subject: Submission Of Comments to Post for the Libby Amphibole Draft Risk Assessment: SAB REVIEW, September 25, 2012


Dear Dr. Nugent


I am appending my written comments on the SAB Libby Amphibole Asbestos


Review Panel’s draft document. These comments are to be posted for the benefit


of the Charter SAB Committee meeting scheduled for September 25, 2012.


Currently you have acknowledged my request to present oral comments. I have


review the Draft Libby Amphibole Document at the request of W R Grace.


Best Regards


Elizabeth L Anderson, PhD, ATS Fellow


Vice President and Principal, Health Sciences


Exponent


1800 Diagonal Road, Suite 500


Alexandria, Virginia 22314


703 624 6561


[attachment "Elizabeth Anderson-LAA-SAB-Sept-2012. Submitted to EPA.docx"


deleted by Angela Nugent/DC/USEPA/US]
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From: Angela Nugent
To:
Cc: Greg Susanke
Bcc: Lisa Dilling; allen@che.utexas.edu; indy.burke@uwyo.edu; khanna1@uiuc.edu; Jerald Schnoor; peter-


thorne@uiowa.edu; ptolber@sph.emory.edu; ROBERT WATTS; George Alexeeff; Elaine Faustman; Eileen
Murphy; daniel.schlenk@ucr.edu; ecarney@dow.com; rthomas@thehamner.org; Katherine von Stackelberg;
hxf1@cdc.gov; rszostak@nerac.com; Michael Dourson; jsamet@usc.edu; pamela.shubat@state.mn.us;
gsolomon@calepa.ca.gov; stram@usc.edu; jvena@uga.edu; susan.cozzens@iac.gatech.edu;
tharakan.j@gmail.com; mzhuikov@msn.com; doering@purdue.edu; David A. Dzombak; kljones@howard.edu;
jimo@uri.edu; jim.sanders@skio.usg.edu; eanance@uno.edu; Joseph Arvai; judymeye@gmail.com; Duncan
Patten; dswack@umn.edu; BarbaraHarper@ctuir.org; Stephen Polasky; Amanda Rodewald; Costel Denson;
jeffrey.griffiths@tufts.edu; bernd.kahn@gtri.gatech.edu; Nancy K. Kim; CLHAI@aol.com;
kmooyou@calstatela.edu; haas@drexel.edu; autumn1@berkeley.edu; laurice_bocao@merck.com;
seb03@health.state.ny.us; lcurry@vetmed.ufl.edu; Lisa.doser@skio.usg.edu; rdranbau@jhsph.edu;
sueygiesy@aol.com; Jennifer Mashburn; moncayo@usc.edu; Robyn Medeiros; momorr@uwyo.edu;
kpeter5@sph.emory.edu; brenda-schropp@uiowa.edu; brenda-schropp@uiowa.edu;
maria.stanzione@mail.utexas.edu; wendoli.flores@ttu.edu; MANDYJ@uwyo.edu; rwatts@tulane.edu


Subject: FYI - SAB/BOSC Report revised after the 09/25/12 teleconference call
Date: 09/25/2012 06:01 PM
Attachments: SAB-BOSC report draft-09.25.12.docx


Note to Members of the Chartered SAB and Board Liaisons


Hello all!


Greg and I have been working since last week to revise the draft SAB/BOSC report
on research implementation.  As discussed last week, we're providing it to you for a
24 hour inspection before we do final formatting and edits.


We hope everything is consistent with the spirit of the discussion last week and
members feel that their written and oral comments are addressed.


Thanks for your contributions to this report!


Best,


Angela  


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:CN=Greg Susanke/OU=DC/O=USEPA/C=US@EPA

mailto:ldilling@colorado.edu

mailto:allen@che.utexas.edu

mailto:indy.burke@uwyo.edu

mailto:khanna1@uiuc.edu

mailto:jerald-schnoor@uiowa.edu

mailto:peter-thorne@uiowa.edu

mailto:peter-thorne@uiowa.edu

mailto:ptolber@sph.emory.edu

mailto:ROBERT_WATTS@epamail.epa.gov

mailto:George.Alexeeff@oehha.ca.gov

mailto:faustman@u.washington.edu

mailto:eamurphy@pharmacy.rutgers.edu

mailto:eamurphy@pharmacy.rutgers.edu

mailto:daniel.schlenk@ucr.edu

mailto:ecarney@dow.com

mailto:rthomas@thehamner.org

mailto:kvon@hsph.harvard.edu

mailto:hxf1@cdc.gov

mailto:rszostak@nerac.com

mailto:mdourson@tera.org

mailto:jsamet@usc.edu

mailto:pamela.shubat@state.mn.us

mailto:gsolomon@calepa.ca.gov

mailto:stram@usc.edu

mailto:jvena@uga.edu

mailto:susan.cozzens@iac.gatech.edu

mailto:tharakan.j@gmail.com

mailto:mzhuikov@msn.com

mailto:doering@purdue.edu

mailto:dzombak@cmu.edu

mailto:kljones@howard.edu

mailto:jimo@uri.edu

mailto:jim.sanders@skio.usg.edu

mailto:eanance@uno.edu

mailto:joe.arvai@haskayne.ucalgary.ca

mailto:judymeye@gmail.com

mailto:dtpatten@mcn.net

mailto:dtpatten@mcn.net

mailto:dswack@umn.edu

mailto:BarbaraHarper@ctuir.org

mailto:polasky@umn.edu

mailto:rodewald.1@osu.edu

mailto:cddenson@UDel.Edu

mailto:jeffrey.griffiths@tufts.edu

mailto:bernd.kahn@gtri.gatech.edu

mailto:nkk01@health.state.ny.us

mailto:CLHAI@aol.com

mailto:kmooyou@calstatela.edu

mailto:haas@drexel.edu

mailto:autumn1@berkeley.edu

mailto:laurice_bocao@merck.com

mailto:seb03@health.state.ny.us

mailto:lcurry@vetmed.ufl.edu

mailto:Lisa.doser@skio.usg.edu

mailto:rdranbau@jhsph.edu

mailto:sueygiesy@aol.com

mailto:jm9@rice.edu

mailto:moncayo@usc.edu

mailto:robyn_medeiros@brown.edu

mailto:momorr@uwyo.edu

mailto:kpeter5@sph.emory.edu

mailto:brenda-schropp@uiowa.edu

mailto:brenda-schropp@uiowa.edu

mailto:maria.stanzione@mail.utexas.edu

mailto:wendoli.flores@ttu.edu

mailto:MANDYJ@uwyo.edu

mailto:rwatts@tulane.edu


















Insert Date





EPA-SAB-12-XXX





The Honorable Lisa P. Jackson


Administrator


U.S. Environmental Protection Agency


1200 Pennsylvania Avenue, N.W.


Washington, D.C. 20460





Subject: Implementation of ORD Strategic Research Plans: A Joint Report of the Science Advisory Board and ORD Board of Scientific Councilors 





Dear Administrator Jackson:





The Science Advisory Board (SAB) and Executive Committee of ORD’s Board of Scientific Councilors (BOSC) have strongly supported the consolidation of EPA’s research programs as part of an integrated transdisciplinary approach to research that aligns with your priorities and takes a systems approach to sustainability. Over the past year, the EPA’s Office of Research and Development (ORD) has realigned its research into six new program areas: Air, Climate and Energy; Safe and Sustainable Water Resources; Sustainable and Healthy Communities; Chemical Safety for Sustainability; Human Health Risk Assessment; and Homeland Security Research. ORD requested that the SAB and BOSC provide advice on implementation of these new program areas. The SAB and the BOSC agree that ORD has made remarkable progress towards integrated transdisciplinary research, systems approaches and sustainability despite changes in leadership over the past year. The Strategic Research Action Plans developed by ORD for its six research program are important achievements. They crystallize and communicate ORD’s new approach to its mission.





There was general consensus that ORD has been highly responsive to previous advice from the SAB and the BOSC, including advice on program restructuring provided by the SAB and the BOSC in 2011. The Air, Climate and Energy; Safe and Sustainable Water Resources; and Chemical Safety for Sustainability programs are making good to very good progress on identifying and implementing a new vision for ORD research that emphasizes sustainability, integration across programs and alignment with the EPA’s goals. The Human Health Risk Assessment, Homeland Security, and Sustainable and Healthy Communities programs have also made good progress but could benefit from further refinement of their vision and implementation strategy. ORD has wisely adopted a common definition of sustainability for all ORD programs. Research plans, however, should identify more clearly how each ORD research program links to the concept of sustainability and describe how the plans incorporate ecological health and human health into the definition of sustainability.





We have identified several other major recommendations to strengthen ORD research across all six programs. To effectively address sustainability, which requires an understanding of society, economics and the environment, EPA must plan for and invest in social, behavioral and decision science research. The SAB and the BOSC provided advice in 2011 to help ORD strengthen capabilities in this area. We provide additional advice in this report. We recommend that ORD coordinate research planning with EPA’s National Center for Environmental Economics and plan a workshop that would identify and develop strategies to address the social, behavioral and decision science research needed to accomplish the goals of ORD’s major programs.





We recommend that ORD develop “roadmaps” that show key linkages across ORD programs, linkages to other EPA research programs, linkages to the research of partners outside EPA and linkages to the decisions EPA must make to address environmental problems. ORD has made a good start on such a roadmap for its nitrogen work, which is built on a robust conceptual model.  





ORD should build on its initial effort to develop strategic research action plans to link research activities more clearly to the goals of research programs and their major themes. Consistent with this recommendation, ORD should focus the next efforts of its innovation program on the major goals and themes identified for its six research programs and use it to address some of their most challenging research questions. There is a need for ORD to communicate more effectively the findings and knowledge gained from ORD research and the value of that knowledge for the EPA and other stakeholders. Clearer identification of the many benefits of ORD research for environmental decision making can help establish research priorities.





Finally, the EPA will be best equipped to address emerging environmental issues if the EPA’s scientists are at the frontier of the science. The best way to ensure that the agency is aware of the latest trends and problems is to have its scientists be leaders in research in areas that are critical for supporting environmental health decisions. ORD should strive wherever possible to craft its research such that it fulfills the dual goals of meeting specific programmatic goals while also maintaining and expanding the Agency’s core capabilities in critical research areas.





The SAB and the BOSC congratulate ORD leadership at all levels for its continued commitment to integrated transdisciplinary research, systems approaches and sustainability. We encourage the agency to continue these efforts to promote research and science integration to support decision making. We look forward to any comments you have at this time on these reflections regarding ORD’s new research directions.





Science Advisory Board (SAB)/Board of Scientific Counselors (BOSC) Draft Report (9/24/12) 


This draft is a work in progress, does not reflect consensus advice or recommendations, has not been reviewed or approved by the chartered SAB or BOSC and does not represent EPA policy. Do not cite or quote 








1





NOTICE





This report has been written as part of the activities of the EPA Science Advisory Board (SAB) and the Office of Research and Development (ORD) Board of Scientific Counselors (BOSC). The SAB is a public advisory group providing extramural scientific information and advice to the Administrator and other officials of the Environmental Protection Agency. The SAB is structured to provide balanced, expert assessment of scientific matters related to problems facing the agency. The BOSC is also a balanced, expert public advisory group. It provides extramural scientific information and advice to the ORD Assistant Administrator. This report has not been reviewed for approval by the agency, and, hence, the contents of this report do not necessarily represent the views and policies of the Environmental Protection Agency or other agencies in the Executive Branch of the Federal government. Mention of trade names of commercial products does not constitute a recommendation for use. Reports of the SAB are posted on the EPA website at http://www.epa.gov/sab, and reports of the BOSC are posted on the EPA website at http://www.epa.gov/osp/bosc.
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In 2012, the EPA Office of Research and Development (ORD) developed strategic research action plans for its six research areas and an overview plan after receiving advice from the Science Advisory Board (SAB) and Board of Scientific Counselors (BOSC) (U.S. EPA SAB 2011a) on the research framework documents. The restructured research programs comprise six program areas: Air, Climate, and Energy; Safe and Sustainable Water Resources; Sustainable and Healthy Communities; Chemical Safety for Sustainability; Human Health Risk Assessment; and Homeland Security. ORD requested additional advice in 2012 on ORD’s research implementation plans (strategic research action plans), efforts to strengthen program integration, and efforts to strengthen and measure innovation.





The SAB and the BOSC held a public meeting on July 10-11, 2012, to discuss the strategic research action plans, information about five integration topics presented by ORD (nitrogen; global climate change; children’s health/environmental justice; applying new chemical assessment approaches in human health risk assessment; and endocrine-mediated dose-response) and ORD efforts to encourage research innovation. The SAB and the BOSC also held a public teleconference on September 19, 2012 to discuss a draft of this report.





ORD requested the SAB and the BOSC to address a series of charge questions provided in Appendix A. The charge included questions related to first year progress, sustainability and balancing immediate needs and emerging issues for each of the major research areas; specific questions for each program area; and questions pertaining to integration and innovation in ORD programs. 





Section 2 provides an overview of general findings and recommendations, applicable to all the research programs, related to the charge questions below. Section 3 provides program-specific findings and recommendations and responses to the program specific charge questions.
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[bookmark: _Toc336334386]GENERAL FINDINGS AND RECOMMENDATIONS





[bookmark: _Toc336334387]Introduction


The SAB and the BOSC have strongly supported the consolidation of research programs to align with the EPA Administrator’s priorities and to reflect an integrated, transdisciplinary approach to research that takes a systems approach to sustainability (U.S. EPA SAB 2011a; 2011c). Because this approach is new and will require significant changes in ORD’s approach to research, the SAB and the BOSC welcomed the opportunity to review ORD’s plans to implement its new programs.


[bookmark: _Toc336334388]First year progress


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?


Response





ORD developed Strategic Research Action Plans for each of the six major research programs (US EPA 2012a, 2012b, 2012c, 2012d, 2012e, 2012f). Creation of these well-structured plans marks major progress for the first year of implementation of ORD’s new research program. The plans communicate a central problem statement for each research program and (except for the Homeland Security Program, which has a unique mission and mandate) the program vision. Each plan also briefly describes how the ORD research supports the EPA’s priorities and mandates. Each plan describes the program’s efforts to collaborate across ORD research programs and build and develop research partnerships within the EPA and with other organizations. The plans identify research themes and priority science questions. They provide a summary table of high-level research outputs and expected outcomes by theme. 





The Strategic Research Action Plans vary in detail and effectiveness in how they communicate the overall vision of particular programs and how that vision would be achieved. The differences across the plans make it difficult to answer the question about first year progress collectively. The plans are most useful when they identify deliverables clearly with specific milestones for achieving desired outcomes and outputs. Section 3 of this report provides more detail on each research program. The Air, Climate and Energy; Safe and Sustainable Water Resources; and Chemical Safety for Sustainability programs are making good to very good progress on identifying and implementing a new vision for ORD research that emphasizes sustainability, integration across programs and alignment with the EPA’s goals. The Human Health Risk Assessment, Homeland Security, and Sustainable and Healthy Communities programs have also made good progress but could benefit from further refinement of their vision and implementation strategy. ORD has wisely adopted a common definition of sustainability for all ORD programs. Research plans, however, should identify more clearly how each ORD research program links to the concept of sustainability and describe how the plans incorporate ecological health and human health into the definition of sustainability.





The SAB and the BOSC recommend that the EPA develop an implementation plan for each research program that includes specific tasks and milestones. In some cases the EPA has all deliverables for the completion of a task scheduled for as late as 2017. This makes it difficult to assess the interim progress that the EPA is making towards completion of the task. While the SAB and the BOSC understand that implementation plans are in development, the EPA should consider including a more detailed timeline with deliverables for planned activities with specific milestones and/or intermediate deliverables. This would assist reviewers in better understanding the anticipated rate of the EPA’s progress towards achieving its longer-term goals and plans. 


Recommendations


· ORD should consider including a more detailed timeline with deliverables for planned activities for each research program with specific milestones and/or intermediate deliverables.


· In future action plans, ORD should provide a comprehensive mapping of projects to goals, and not just provide examples. 


[bookmark: _Toc336334389][bookmark: _Toc308078334][bookmark: _Toc308078653]Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?


Response





All of the programs would benefit from defining sustainability more clearly and specifically for their programs. Although the definition of sustainability from the National Environmental Policy Act will work as a common definition, the SAB and the BOSC advise that ORD explain more specifically what sustainability means to each research program and how those research goals will be achieved. 


The SAB and the BOSC suggest that strategic research action plans incorporate ecological health as well as human health into the definition of sustainability. 





Incorporating sustainability into research plans and activities will also require more effort in social, behavioral and decision science research. Understanding two of the three elements of sustainability, economic and societal issues, is directly dependent on the social and behavioral sciences. Investment in these areas is needed to complement ORD’s investments in ecological and human health research. The SAB has repeatedly made the recommendation for increased inclusion of social and behavioral sciences into ORD activities (U.S. EPA SAB 2011a and 2011c), and ORD has made some progress, but the new focus on sustainability calls for an even greater level of effort. More projects are needed, including some flagship projects that deliberately study all three dimensions of sustainability. This will require more staff, including both junior (post-doc) and senior researchers. In addition, more focus on systems science is needed. Finally, ORD should lead federal agencies in studying and implementing the effectiveness of sustainable business practices at the scale of a large distributed federal agency.





The SAB and the BOSC recommend that ORD should collaborate with other partners in the EPA, including the National Center for Environmental Economics, to develop a social science research plan to support sustainability activities. A useful first step would be for ORD to plan a workshop on this topic and seek SAB and BOSC advice in workshop planning. This workshop should address the social science needs identified through ORD’s strategic research action plans and take into account past ORD and BOSC advice (U.S. EPA BOSC 2009; U.S. EPA SAB 2011a). Another approach might be to examine ORD’s five integration topics and identify needs for social, behavioral and decision sciences. 





Recommendations





· Each ORD program should define more specifically what sustainability means within the program context, identifying how each plan incorporates ecological health as well as human health into the definition of sustainability.


· ORD should collaborate with other partners in the EPA, including the National Center for Environmental Economics, to develop a plan to develop the social, behavioral and decision science needed to support sustainability activities and other goals identified by ORD’s six major research programs. A useful first step would be for ORD to plan a workshop on this topic and seek SAB and BOSC advice in workshop planning.


[bookmark: _Toc336334390]Balancing immediate program needs and emerging issues 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?


Response





Although it will sometimes be difficult to separate basic, immediate research needs from emerging research needs, ORD must identify and address significant emerging research needs. ORD has demonstrated the flexibility and capability to make necessary changes in research plans from year to year. The SAB and the BOSC encourage ORD to develop a structured way (e.g., through a risk portfolio analysis) to assess the relative priorities of emerging issues vis à vis existing and legacy research activities. 





A risk portfolio analysis approach to research and development management would involve the evaluation of a portfolio of current and potential ORD projects to determine ORD’s competitive advantage, namely, areas where ORD is uniquely able to make progress on scientific issues important to the EPA’s mission. The BOSC has advised ORD to use decision science tools in a structured way to plan its portfolio of research activities (U.S. EPA BOSC 2009). A specialized literature exists to describe the institutional changes that would be necessary to make such an approach successful (NRC 1999; Youngblood et al. 2003; Serewitz and Thernstrom 2012). In addition to portfolio analysis, the SAB and the BOSC recommend that ORD plan explicitly for the resources needed to advance sustainability research, evaluating its current framework of client interactions to develop a roadmap for sustainability research. 





Anticipatory research requires a strategy to identify and evaluate emerging issues. Equally important is for ORD to assess what has contributed to slow responses in the past to identifying and conducting research related to emerging / important issues. What permits the early detection of a signal before an environmental problem reaches a critical state? What cultural, institutional, technical barriers to detecting such signals have existed? ORD should undertake evaluative case studies to identify past barriers to identifying and conducting research related to emerging / important issues.





Emerging issues will be better identified and anticipated if the EPA’s scientists are at the frontier of the science. The best way to ensure that the agency is aware of the latest trends and problems is to have its scientists be leaders in research in areas that are critical for supporting environmental health decisions. The EPA should strive wherever possible to craft its research such that it fulfills the dual goals of meeting specific programmatic goals while also maintaining and expanding the Agency’s core capabilities in critical research areas. The SAB and the BOSC realize that the EPA’s mandates have become so broad, and science changes so rapidly, that it is not possible for its staff to be the scientific leaders in every endeavor that is relevant for the mission. Accordingly, it is also imperative that the agency continue to utilize the external scientific community through a variety of avenues, from collaborative or sponsored research in specific areas to the regular solicitation of input from its advisory groups on emerging issues.





ORD’s transition to a more integrated structure is requiring a considerable increase in staff re-training and an enhanced culture of continual learning, which is expected to result in a more diversified suite of skill sets across ORD. Integration creates more efficient networks of expertise that can be more rapidly and effectively tapped when new issues arise. Integration also is promoting cross-fertilization of ideas and skill sets. Webinars, seminars, and short-courses can help keep staff abreast of emerging issues. ORD should make training and development of its scientists a priority and seek new ways to interact with colleagues outside the EPA through partnerships with other agencies and with academics. These steps will enhance ORD’s capacity to adapt to critical emerging issues even in a fiscally lean environment. 


Recommendations


· ORD should develop a structured approach (e.g., through a risk portfolio or decision science-based analysis) to assess the relative priorities of emerging issues vis à vis existing and legacy research activities. 


· ORD should make training and development for ORD staff a priority and seek new ways to interact with scientists outside the EPA through partnerships with other agencies and with academics to keep staff on the frontier of science and alert to emerging issues. 


· The ORD should strive wherever possible to craft its research such that it fulfills the dual goals of meeting specific programmatic goals while also maintaining and expanding the agency’s core capabilities in critical research areas.


[bookmark: _Toc336334391]Integration


Based on the presentation of five integrated topics, what advice can the SAB and the BOSC provide to help ORD succeed in integrating research across the ORD programs? How can different approaches to integration help us achieve our research goals?


Response





The SAB and the BOSC commend ORD for significantly improving how it integrates research across its programs. ORD’s consolidation of research into six major programs is a significant achievement and has stimulated rapid progress. The five specific integration topics presented by ORD at the July 2012 SAB-BOSC meeting (climate change; nitrogen; children's health and environmental justice; applying new chemical assessment approaches in human health risk assessment; and nonmonotonic dose response curve analysis) provide insightful examples of different ways to stimulate and encourage integration. The nitrogen and climate change integration topics are excellent examples of the potential for integration among program areas. ORD should define how other ideas for integration topics will be identified, how roadmaps are created, and how senior leadership teams with responsibilities for integration can be assembled. 





ORD could facilitate progress in the integrated research topics if it developed individual “roadmaps” with goals and an outline of paths to those goals for each of the integrated research topics, similar to the roadmap being developed for the nitrogen integration topic. In addition, the SAB and the BOSC recommend that ORD develop a graphical framework for each integrated research topic that identifies the various participating EPA programs and external agencies and groups, the distribution of responsibilities, and how the various participants are linked to each other and to the research effort. This framework should clearly identify the EPA program that would take the lead in the integrated research effort. 





The SAB and the BOSC offer the following additional suggestions to strengthen ORD’s work on the five integration topics:





· Whenever possible, try to directly link ORD science to end users, such as regulators at the regional, or program office level.


· Highlight examples of successful integration. For example, in the children’s health/environmental justice integration topic, the integration of both chemical and non-chemical stressors was emphasized.


· The nitrogen topic could be further integrated by incorporating consideration of community-based ground water exposure data.





Some areas of research integration have an obvious rationale, such as integration of chemical safety with air and water research, but the need for integration across other areas requires careful consideration. The five discrete integration topics selected by the EPA are good ones. Integration of research should be initiated when there is a compelling topic and it makes sense to do so, recognizing that not all topics will require assistance from all program areas.


Recommendations





· ORD should develop individual “roadmaps” with goals and an outline of paths to those goals for each of the integrated research topics, similar to the roadmap being developed for ORD’s nitrogen topic. 


· ORD should develop a graphical framework for each integrated research topic that identifies and discusses the responsibilities and relationships of the various participating EPA programs and external agencies and groups. 


· ORD should enhance its internal and external communication between research programs and provide more opportunities for formal exchange of research information. 


[bookmark: _Toc336334392]Innovation


How can ORD's initial innovation activities be improved to ensure continued and long term benefits for EPA? Are there useful experiences and lessons from other research organizations about managing innovation? What guidance can the SAB and the BOSC provide for ORD in developing metrics that would be most effective in assessing the success of our innovation efforts?


Response


Improving ORD’s initial innovation activities


ORD should be commended on its efforts to foster innovation. The success of such an approach is strongly dependent on ORD leadership and the continued fostering of innovation within ORD. The program also appears to yield the additional benefit of enhancing integration, as many of the innovation projects are characterized by cross-fertilization across disciplines.





The initiation of the Pathfinder Innovation Projects, along with the many responses to the call for proposals and some preliminary results, indicates a very good start. However, it is important that the EPA ensure that all proposed innovation activities are tied to the agency mission. Innovative activities and support of those activities should be prioritized to reflect the EPA’s most pressing needs. ORD should provide more information on the guiding principles that govern how questions for challenges are chosen and how Pathfinder Innovation Projects grants are awarded. What are those Grand Challenges that, if addressed in an innovative way, will lead to a major transformation in the way the EPA performs its duties? For example, imagine the value of having output of Integrated Risk Information System (IRIS) toxicological profiles increase by an order of magnitude. 





The SAB and the BOSC note that much of the innovation program is currently focused on technological innovations (“widgets”). Often the most inventive solutions to environmental problems involve new ways of doing things, through new organizational forms or ways of working together, rather than new technologies (National Academy of Engineering 1999). In addition, existing technologies can become part of “socio-technical systems” that involve changing the way people use technologies (Trist and Bamford 1951; Cherns 1975; Fox 1995; Trist 1981; Waden 2011). ORD should provide as much encouragement for social and socio-technical innovations as for purely technological ones. As ORD’s innovation program matures, it may be beneficial to shift the focus from innovation in devices to identifying systemic ways to incorporate innovative thinking into the agency’s culture and policies. Specifically, innovation in environmental modeling and in policy strategies (e.g., market-based systems) could be targeted. The EPA can use its leverage in regulation and in public information to catalyze additional innovation outside of the agency. Efforts could be broadened to identify ways to promote environmental innovation by businesses, households and consumers in their use of environmental resources. Research in the social, behavioral and decision sciences could play a critical role in this process.





The SAB and the BOSC support ORD’s efforts to develop innovative ideas from across ORD but also recognize that some ORD scientists are more consistently innovative than others (i.e., there are repeat Pathfinder Innovation Projects award winners). ORD should undertake additional efforts to identify and leverage the top innovators via mentoring of others and/or assembling the top innovators in small teams to promote further breakthroughs.


 


Approaches to innovation beyond the Pathfinder Innovation Projects program could include:


· Public competitions to provide incentives for competition for environmental innovation modeled after the efforts of the X Prize Foundation to provide incentives for technological development;[footnoteRef:1] [1:  See http://www.xprize.org/ (accessed 09/05/12).] 



· Open innovation/crowd sourcing, utilizing communities and students;


· Looking to young investigators for fresh ideas;


· Skunkworks approach (taking a small number of innovative thinkers and encouraging wild ideas and experimentation while accepting that there will be failures as well as successes. These investigators would be allowed to operate with minimal reporting requirements and enhanced programmatic flexibility. Innovative thinkers from very different fields would work together to increase the potential for innovation as each brings a completely different set of ideas to the table); and. 


· Using competitions or targeted outreach efforts to identify examples of successful innovation projects implemented in communities and utilities across the country. Other countries [e.g., India[footnoteRef:2], Brazil (Löbler 2012) and Nigeria (Nzeadibe et al. In Press)] have found success in identifying solutions to their environmental problems by soliciting innovative approaches directly from community groups experiencing the negative impacts for which innovative solutions are sought.  [2:  Gupta, Anil. 2010. India's hidden hotbeds of invention. TED; Ideas Worth Spreading. http://www.ted.com/speakers/anil_gupta.html (accessed 09/04/12).; Villgro incubates, funds and supports early-stage, innovative social-enterprises that impact the lives of India's rural poor. http://www.villgro.org/ (accessed 09/04/12); Society for Research Initiatives for Sustainable Technologies and Institutions, http://www.sristi.org/cms/en (accessed 09/04/12); next billion; development through enterprise http://www.nextbillion.net/ (09/04/12).] 



Experiences and lessons on innovation from other research organizations 


Appendix B provides a list of references on innovation that may be useful to ORD. References include lessons-learned reports, publications on innovation related to research and innovation metrics.


Metrics for assessing the success of ORD innovation efforts


The development of metrics presents an enormous challenge. Other than development of an award system that encourage innovative research and further development of a culture of innovation within ORD, the SAB and the BOSC at this time have not reached substantive agreement on a single approach to metrics for assessing the success of ORD innovation. Members generally agree that ORD should consider multiple benefits when assessing innovation, but some members suggest that metrics are not as important as initiating and conducting innovative research. Some members suggest that metrics that are common for academic decisions on innovation (number of publications, citations, patents etc.) would be acceptable. Other members suggest that business innovation metrics should be avoided and, instead, that ORD identify and focus its metrics on the goals of EPA’s organizations and their specific projects when assessing potential innovation projects and the impacts of innovation projects. Some members note that even learning from failed projects can be seen as a success. Telling success stories, encouraging proposals for innovation, and soliciting innovation challenges could be effective measurement strategies. Tracking the application of innovations and consequent time and cost savings could provide other metrics.





There may be different metrics for different aspects of a proposed innovative project, as indicated by the questions below:


· Does the proposal fit a mission area?


· Is the proposal innovative or just evolutionary?


· Are there different phases in the proposal (e.g., idea development, proof of concept, or innovation development)? If so there may be metrics needed for each phase in order to justify funding from one phase to the next.


· What is the transition plan (what happens after the project is successful)? Who is the customer? The EPA? If there is no buyer for the technology, does it have value to the agency and still worth pursuing? 





Given the importance and complexity of this question, the SAB and the BOSC recommend that ORD sponsor a focused workshop on metric development for innovation that would result in a set of metrics that represents a reasonable fit with the ORD mission and desire for innovation.


Recommendations


· When assessing potential innovation projects and impacts of innovation projects, ORD should consider multiple benefits of such projects, and identify and focus its metrics on the goals of the EPA’s organizations and their specific need rather than on conventional business performance metrics. 


· Innovative activities and support of those activities should be prioritized to reflect the EPA’s most pressing needs. 


· ORD should provide more information on the guiding principles that govern how Pathfinder Innovation Projects grants are awarded and how questions for challenges are chosen.


· ORD should undertake additional efforts to identify and leverage the top innovators via mentoring of others and/or assembling the top innovators in small teams to promote further breakthroughs. 


· ORD should provide as much encouragement for social and sociotechnical innovations as for purely technological ones. 


· ORD should use solicit and support innovation research projects in communities and utilities across the country. 


· ORD should develop an award system that would align with the desired behavioral changes in moving the ORD culture to one of innovation.


· ORD should sponsor a focused workshop on metric development for innovation that would result in a set of metrics that represents a reasonable fit with the ORD mission and desire for innovation.





 



[bookmark: _Toc336334393]PROGRAM-SPECIFIC RESPONSES AND RECOMMENDATIONS


[bookmark: _Toc336334394]Air, Climate and Energy


The Air, Climate and Energy (ACE) program is intended to provide cutting-edge scientific information and tools to support the EPA’s strategic goals of protecting and improving air quality and taking action on climate change in a sustainable manner. The SAB and the BOSC strongly support the efforts of the ACE program, which aligns with the sustainability paradigm. The responses below suggest ways to strengthen the program through further enhancements to the ACE Strategic Research Action Plan, more investments in systems approaches and analyses, more investments in social, behavioral and decision science research and increased focus and resources for the energy component of the program.


First year progress 


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





The development of the Strategic Research Action Plan for the ACE program is clearly a major accomplishment, providing a well-articulated plan for the newly created program. An area of potential improvement for the plan would be a more explicit mapping of the long list of individual projects and project outputs to strategic research themes and the overarching vision. While the high-level goals for this program area are exciting, it was not always evident from the examples presented how the ACE goals translate into specific research activities. A compelling, well described example of how projects fit together to address strategic research goals was provided by the nitrogen integration topic. The framework for the nitrogen topic was based on a previous SAB report (U.S. EPA SAB 2011b), which suggests that the SAB could play a catalyzing role in defining these mappings. 





Additional areas of potential improvement of the plan include: (1) development of an explicit energy research plan and more explicit integration of energy research with the plans for climate and air quality research; (2) a description of how ORD’s ACE activities are positioned within the portfolio of other research activities at the EPA and the research of other federal agencies; (3) broadening the portfolio of projects that address the interaction of air quality, energy and climate; and (4) the inclusion of more social science and behavioral research. More social and behavioral science research could be integrated in the ACE plan by examining, for example, the impact of air pollution and monitoring activities on different socio-demographic groups, by analyzing different types of innovative policy incentives that would encourage pollution prevention and energy conservation, and by examining the effects of providing information about air quality on decision making and human health. 





Plans for activities in FY 13 and beyond appear appropriate and well-positioned to advance the agenda described in the ACE Strategic Research Action Plan. Each of the three primary ACE research themes – assessing impacts of air pollution and climate change, preventing and reducing emissions, and responding to changes in climate and air quality – is supported by activities that will provide information critical to these themes. Since the Summary Tables of Outputs and Outcomes only provides the year the specified output is expected, and since so few (30 out of 145) project deliverables are targeted for completion in FY12, it is difficult to have a sense of the overall timeline of and investment in each of the activities; for instance, some may entail major, multi-year efforts and others may be minimal. More discussion of the rationale for selecting and prioritizing the specific research activities planned for 2013 would be informative in assessing their appropriateness.


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





The sustainability paradigm provides a framework for integrated research on air, climate and energy. By considering these three areas jointly, it is possible to create a more holistic view of how these inter-related areas impact one another and to consider co-benefits and unintended consequences of actions in one area on another. The Strategic Research Action Plan for the ACE program describes these interactions and the EPA’s interest in studying co-benefits and unintended consequences, but more development is needed for creating the systems approaches needed. To accelerate the development of systems approaches, it may be helpful to bring systems expertise into the program, and to encourage extramural research in this area. 





Incorporating sustainability into research plans and activities within the ACE program will require more effort in social, behavioral and decision science research. Certainly, more focus on systems science is needed. ORD should lead federal agencies in studying and implementing the effectiveness of sustainable business practices at the scale of a large distributed federal agency. This would include evaluating energy and material use and the economic consequences of implementing sustainable practices. 


Balancing immediate program needs and emerging issues. 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?





The ACE program is charting an effective balance between short and long term projects and ending projects that have reached their objectives. As budget challenges grow, ORD will need to increasingly rely on partners for achieving its objectives. A balance between in-house projects and importing externally developed tools will be needed. 





To achieve greater efficiency in the use of ORD resources, ORD should conduct a careful assessment of the balance between intramural and extramural research and the positioning of ORD research relative to research in other institutions. ORD should focus its efforts on identifying gaps critical to EPA’s mission and finding ways to apply and adapt research from other organizations. 


Integrating ACE research elements as a coherent whole


How do we bring together research on biofuels, oil and gas measurement methods, combustion related pollutant effects and modeling/decision support tools into a coherent whole to address the environmental effects of energy production and use?





Effectively incorporating more energy projects into the ACE research portfolio will be a key challenge for the ACE group. The scope of potential research at the intersection of energy and the environment is enormous and ORD resources are limited. A mapping of energy research needs for ORD would be a useful first step. 





In addition, developing a comprehensive and integrated energy program is a prime example of a research area in which systems approaches will be key (see response to Charge Question regarding ACE first-year progress in section 3.1.1). For example, modifying human behavior to promote safer, sustainability-promoting use of chemicals throughout the energy life cycle may be an effective lever for solving many energy-based environmental problems.. Developing a full understanding of the entire spectrum of human health and ecosystem impacts of energy options (using life-cycle analysis and taking account of externalities) will be critical to providing effective decision support tools and laying the scientific foundation for policy decisions regarding sustainably meeting energy needs on multiple scales (community, regional, national, global). Most current ORD work focuses on facets of the impacts of energy on air quality and climate, with minimal effort devoted to making the connections between these facets and understanding energy system behavior. This additional systems-level focus on energy will require senior leadership (e.g., from a Deputy National Program Director for Energy) to provide necessary systems science expertise and ensure that the connections between energy research projects are drawn and made explicit. In addition, a workgroup of staff from across ORD who are working on energy-related issues could convene periodically to review work and identify connections and possibilities for integration and collaboration. 





Several synthesis reports on fuels are planned for the 2013-2016 period, and the development of these reports offer opportunities to develop integrated, systems approaches. These syntheses should integrate sustainability issues related to biomass production, land use change, soil carbon and food and fuel markets. An integrated framework should be developed that allows evaluation of the competitiveness of alternative energy sources, their intended and unintended effects and implications for policy.





Finally, legislative activity and funding has driven a focus on biofuels and hydraulic fracturing that is likely to become a research center-piece of focused research in the coming year. While these responses to emerging issues are important, ORD should still seek to develop, in partnership with other groups, a broad set of energy capabilities. Life cycle approaches and frameworks will help ORD address issues such as the impacts of land use changes and the ecological impacts and responses to catastrophic events such as heat waves and droughts. Demographic, regional migration patterns and other social changes (including responses to threats and to protection/management programs and outcomes) may also be very important components of the energy/climate/environment dynamic. Again, partnership with other organizations will be critical. 





Recommendations for the ACE program


· ORD should more explicitly map the long list of individual projects and project outputs in the Strategic Research Action Plans to strategic research themes and the overarching vision.


· The Strategic Research Action Plan should include a plan for energy research and indicate how this research will integrate with the plans for climate and air quality research.


· To support this additional systems-level focus on energy, ORD should identify senior leadership (e.g., from a Deputy National Program Director for Energy) to provide necessary systems science expertise and ensure that the connections between energy research projects are drawn and made explicit.


· [bookmark: _GoBack]The Strategic Research Action plan should include a description of how ORD’s ACE activities are positioned within the portfolio of other research activities at the EPA and the research of other federal agencies. 


· The Strategic Research Action Plan needs more comprehensive and greater depth in planned social science and behavioral research.


[bookmark: _Toc336334395]Chemical Safety for Sustainability


The Chemical Safety for Sustainability (CSS) program is intended to provide critical research providing the scientific foundations supporting agency programs to ensure safety in the design, manufacture and use of existing and future chemicals. This program is appropriately ambitious and bold, because  the entire field of chemical safety assessment is in the midst of a radical transformation needed to meet the changing needs of today’s world. The CSS program must be prepared to address questions such as: how to design and produce safer chemicals; how chemicals and their byproducts move through the environment; what are the sources of chemical exposure; how might chemicals and other exposures alter cellular and molecular control pathways leading to adverse outcomes; how to promote safer, sustainability-promoting use of chemicals throughout their lifecycle; and what contribution does chemical exposure make to the overall disease burden in humans (including susceptible subpopulations) and the environment. 


 


Clearly, transforming safety assessment to meet these challenges is a major undertaking that will take many years to fully accomplish. However, the journey is now underway and it is imperative that it succeed. At stake are not only major opportunities to improve public and environmental health, but to do so in ways that are swift, cost effective and supportive of development of new, more sustainable products. Overall, the SAB and the BOSC voice strong support and endorsement of the Strategic Research Action Plan for the CSS program. This report also offers a number of specific suggestions for improving upon this already strong plan.


First year progress


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





The SAB and the BOSC are impressed with the progress made in the first year of the CSS program’s implementation and note that it “exceeded expectations” in some instances. This progress was primarily related to creating a new, highly integrated management infrastructure that is radically different from the previous structure. This was no small task to create, and will also take much work to maintain, but it is fundamental and necessary to achieving the desired level integration along multiple axes and to accomplish the ambitious goals articulated in the Strategic Research Action Plan. The scope of the plan goes beyond the traditional confines of risk assessment. Examples include the application of high throughput predictive toxicology data and computational approaches to inform “Green Chemical” design, as well as the consideration of product life cycle in the development of new approaches to safety assessment. While not a research product in and of itself, the Strategic Plan should be considered a major accomplishment in its own right. 





Given that this is just the first year of a multi-year research program, it is too early to judge success in terms of specific research deliverables, but certainly early progress is very encouraging. Approximately 75 percent of the CSS research program portfolio deals with the development of new tools for safety assessment. Assuming that these new tools are found useful by users and their outputs accepted by stakeholders (more on this later), the impact from the CSS is expected to be quite high and readily quantifiable. 





In regard to the appropriateness of the research activities planned for FY 13 and future years for answering the science questions in the Strategic Research Action Plan, the SAB and the BOSC consider the CSS research plan to be comprehensive. Reviewers found that it contained all of the key elements needed to answer the science questions in the Strategic Research Action Plan. However, several particular elements warrant further discussion, specifically exposure, cumulative risk and ecosystems.





The SAB and the BOSC are pleased that exposure research has a greater presence in the plan than in any previous plan. While it was agreed that exposure is embedded throughout most, if not all, aspects of the plan, additional focus needs to be placed on the refinement and validation of proximal and consumer (also referred to by some as “near field”) exposure models. Some members of the SAB and the BOSC suggest that exposure be specifically highlighted as a theme of its own. If such were the case, exposure might get even more attention and resources. This is strongly encouraged. It should be noted that “exposure” as referred to here includes both external exposure and internal exposure (i.e., toxicokinetics), and applies to humans, wildlife and ecosystems. The SAB and the BOSC encourage the EPA to obtain information on ranges of human health exposure levels to ensure that highly exposed populations are not ignored and that the levels of toxicological assessment from in vitro high-throughput assays can be put within a risk assessment context. 





Regarding cumulative risk, one example of the benefits of integration relates to the potential value of systems models and toxicity pathways data for informing chemical grouping schemes based upon common mode of action. The SAB and the BOSC also support the inclusion of both chemical and non-chemical stressors (e.g., socioeconomic factors). It is recommended that the CSS Research Action Plan more clearly state and describe its emphasis on ecosystems research.


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





The CSS Strategic Research Action Plan identifies many contributions to sustainability. These contributions include, but are not limited to, the following: 


· The use of high throughput, predictive toxicology approaches to inform Green Chemical Design, thus supporting the production of newer chemicals with more sustainable characteristics (e.g., reduced intrinsic hazards, less energy-consumptive, more biodegradable); 


· New assessment approaches that consider product life cycles (cradle to grave) to enable protection against not only the chemical itself, but its environmental degradation products and unique types of exposures that might occur during different phases of the product’s life cycle;


· Research to understand life- stage variability to help enhance protection of sensitive age-specific subpopulations;


· Development of more holistic ecosystems-based approaches to ensure more integrated, “one environment” safety assessments; 


· The use of systems approaches to transform chemical safety assessment from a series of isolated tests to a much more integrated and quite likely, more efficient and cost-effective enterprise; and


· “Extrapolation” approaches to link different levels of biological organization.





As previously emphasized by the SAB and the BOSC (U.S. EPA SAB 2011a), it is highly recommended that specific metrics be created to measure the contributions to sustainability derived from the CSS program. The SAB and the BOSC also recommend that ORD take care, when describing CSS research and its deliverables, to demonstrate how the research impacts end users (e.g., risk managers, policy makers) and how the research helps inform decisions.


Integration


Based on the presentation of five integrated topics, what advice can the SAB and the BOSC provide to help ORD succeed in integrating research across the ORD programs? How can different approaches to integration help us achieve our research goals?





Within the CSS program, the SAB and the BOSC recommend that ORD increasingly utilize the Adverse Outcome Pathway concept, defined as “a conceptual construct that portrays existing knowledge concerning the linkage between a direct molecular initiating event and an adverse outcome at a biological level of organization relevant to risk assessment” (Ankley et al. 2009). Such an approach is an inherently integrative process in itself. One example is the project on vitellogenin from ORD’s laboratory in Duluth, Michigan, which linked the pathway all the way to population level changes (Miller et al. 2006).


Endocrine disrupting chemicals, nanotechnology, and computational toxicology


Is the CSS program well positioned to support EPA needs in the three key areas of endocrine disrupting chemicals, nanotechnology, and computational toxicology research?





ORD is not only well positioned, but often uniquely positioned to support needs in all three areas. In particular, the key partnerships and linkages being established will be extremely helpful. That said, a number of specific suggestions for each of the three key areas are noted below.





Endocrine disrupting chemicals 


The SAB and the BOSC strongly encourage the CSS program’s transition Endocrine Disruptors Screening Program (EDSP), which is extremely cost-, time- and animal-intensive, to an “EDSP21” that relies more heavily on higher throughput methods. There are many challenges associated with a shift from animal-based to high throughput endocrine screening methods, but it is important that ORD address these issues in a direct, objective manner. In the context of the larger movement toward toxicity pathways-based testing, the current suite of pathways falling under the umbrella of the current EDSP program is actually fairly limited (i.e., estrogen, androgen and thyroid). There are numerous other toxicity pathways constituting the complete suite of pathways that warrant evaluation in a comprehensive, high throughput screening program. Therefore, the knowledge gained toward transitioning endocrine screening from its current form to an EDSP21 version will undoubtedly inform similar efforts with other toxicity pathways and thus support future efforts to create an entirely new paradigm of safety assessment. 





Nanotechnology 


Related to the theme of inherency, which involves research to understand the relationship between inherent physicochemical properties (e.g., mass, conductivity, reactivity, heat of combustion) of a chemical; fate and effects; and human and wildlife health outcomes after chemical exposure, the SAB and the BOSC suggest that the CSS Strategic Research Action Plan clarify whether nanomaterials will be compared to the bulk form of the chemical, as well as to environmental transformation products. Clarification as to whether the CSS program will have the appropriate models (e.g., in vivo models, fate and transport models) should be included. 





Because nanotechnology is such a large field, ORD’s unique roles and anticipated contributions should be clearly articulated to demonstrate differences from those of other research organizations. In other words, CSS should specify the program’s niche in the larger world of nanotechnology research.





Computational toxicology 


Many new tools are already being generated by the CSS program. However, the plan says little about how these new assays and tools will be “qualified” (validate is a term used in other circles, but was thought to be less appropriate in this case) for their intended purposes. This qualification process needs to be done in a transparent and robust manner in order to win the confidence of a multitude of stakeholders within and outside the agency, many of whom are not at all comfortable with these radically new and different methods. Therefore, the SAB and the BOSC recommend that the plan describe its proposed approach for transparency and qualification of new tools and that this proposed approach be presented for review by the BOSC. The SAB and the BOSC also note that the SAB is developing a report aimed at providing further advice to assist the EPA in advancing the application of ORD’s computational toxicology research for hazard screening and risk assessment.





The CSS program is leading a transition from a dependence on in vivo testing for safety assessment to a new strategy using a very large battery of high through-put in vitro assays that would be predictive of toxicity. This strategy will require that we ultimately understand adverse outcome pathways and how these will be revealed in the large amount of data being generated from these high-throughput assays. At the beginning, the new computational toxicology tools being developed by the CSS program will most likely be inserted as components of larger, tiered testing frameworks with high throughput methods comprising initial tiers, followed by more targeted testing, typically in animal models. The SAB and the BOSC recommend that the Strategic Research Action Plan address how the computational toxicology program will dovetail with higher tier-targeted testing, describing how targeted testing in animals can fill critical gaps and current limitations of computational methods (e.g., complex cell and organ level interactions, toxicokinetics and determination of dose to the target site). ORD is uniquely positioned to accomplish this integration of computational methods with targeted testing because two of its laboratories are located in close proximity to one another (i.e., the National Center for Computational Toxicology and the National Heath and Environmental Effects Research Laboratory are both located on the Research Triangle Park campus). The SAB and the BOSC suggest that the CSS program also work with the National Toxicology Program (also on the same campus) to suggest types of data that could be generated by National Toxicology Program in order to strengthen bridges between animal-based and computational safety assessment methods.





The SAB and the BOSC strongly encourage the computational toxicology program to place greater emphasis on toxicokinetics (absorption, distribution, metabolism and elimination) and physiologically-based pharmacokinetic models as these factors are major determinants of toxicity. Some effort has been made in the CSS program towards developing and applying higher-throughput methods for measuring parent chemical metabolic clearance and plasma protein binding, but additional efforts (both experimental and computational) need to be made towards estimating volume of distribution/partition coefficients, renal excretion, bioavailability, and the metabolites generated. Incorporation of these determinants is central to the determination of risk. In the absence of toxicokinetic understanding, risks will be both over- and underestimated for large numbers of chemicals. 


Exposure research


How well has the exposure component of the CSS research program progressed since its inception?





Response to this charge question was addressed earlier under the question related to “research activities planned for FY 13 in section 3.2.1. 


Recommendations for the CSS program


General


· Clearly demonstrate how CSS research impacts upon end users (e.g., risk managers, policy makers) and how it brings value for informing decisions.


· Increase focus on the refinement and validation of proximal and consumer exposure models, which include both external and internal dosimetry. 


Endocrine Disrupting Chemicals


· In the effort to transition toward EDSP21, place greater attention on the challenges involved in using reductionist approaches (e.g., ToxCast) in evaluating highly integrated physiological networks, such as the endocrine system.


· Frame the research on EDSP21 as a precedent for addressing analogous challenges for evaluating other complex integrated biological systems (e.g., nervous system). 


Nanomaterials


· Define ORD’s unique niche within the broader landscape of nanotechnology research.


Computational Toxicology 


· Clearly and transparently describe the proposed approach for qualification of new computational toxicology tools for their intended purpose, and present to BOSC for review.


· Address how the program will dovetail with higher tier targeted testing. 


· Place greater emphasis on integration of toxicokinetics (ADME) and physiologically-based pharmacokinetic models.


[bookmark: _Toc336334396]Human Health Risk Assessment


The Strategic Research Action Plan for the Human Health Risk Assessment (HHRA) program articulates the following vision for the program: “The Agency will generate timely, credible human health risk assessments to support all priority Agency risk management decisions, thereby enabling the Agency to better predict and prevent risk.” Given this vision, ORD should consider the critical place of risk assessment in the overall activities of the EPA and how to best integrate HHRA’s thematic tasks to maximize application, problem scoping and management to support all of the research programs in ORD. Risk assessment represents a methodological foundation for activities of multiple research programs. Linkages to all relevant ORD research programs should be emphasized in the HHRA plan to reflect the importance and broad translational role of risk assessment within the EPA. Reports from the NRC (NRC 2009, 2011) and other bodies (e.g., U.S. Government Accountability Office 2008, 2011), have recommended improvements to approaches to risk assessment. ORD has already made significant steps towards implementing some of those recommended improvements, but a more cohesive approach to risk assessment could be taken across the six research areas. 





The present plan provides a straightforward description of activities within its four themes [Integrated Risk Information System (IRIS) health hazard and dose-response assessments; Integrated Science Assessments (ISAs) of criteria air pollutants; Community Risk and Technical Support (CRTS) for exposure and health assessments; and Modernizing Risk Assessment Methods], but it neither provides a strong overall vision nor identifies synergies across the four components. At this point, the four themes have certain commonalities and their merger into a single program reflects these cross-cutting elements, particularly the reliance on the quantitative methods of risk assessment. These limitations of the current plan are well recognized by the HHRA leadership and scientists and there is intent to address them.





The EPA and the HHRA staff have substantial expertise in the methods of risk assessment and their application. With an extensive portfolio of risk assessment activities, the HHRA program provides a platform for carrying out applied research to develop risk assessment methods. The SAB and the BOSC recommend that the leadership of the HHRA pro-actively utilize this opportunity to advance the risk sciences. An agenda of research should be maintained that builds strategically on this opportunity and attention given to assuring that such methodological research is not set aside.





The EPA should carefully examine the placement and support for the risk sciences within the agency to assure that there is sufficient integration and intellectual exchange among risk scientists. The EPA’s Risk Assessment Forum provides a platform for discussing specific issues, but perhaps a venue is needed for broader discussion, exchange and collaboration among risk scientists.


First year progress


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





As for most ORD programs, it is early to evaluate the trajectory of progress within the HHRA program, and much remains to be done in the coming years. There is an inherent tension and competition within the program between the need to produce various assessments in a timely fashion (HHRA Themes 1-3) and the need to incorporate strategies based in “new and emerging” science into its activities (HHRA Theme 4). ORD should explicitly acknowledge this inherent tension and consider it in setting benchmarks for the program. 





The Strategic Research Action Plan provides a straightforward description of activities within its four themes. The research activities planned for FY 13 seem appropriate for answering the science questions in the plan but they are only generally specified for later years covered by the plan. There are potential challenges that may interfere with the planned agenda over the longer-term. One is the trade-off between the demands of producing timely assessment while assuring that methodological research continues. In addition, ORD resource limitations may constrain efforts to carry out this ambitious set of research activities. Decisions about what to prioritize and what to omit will be challenging and should be made only after the overall vision has been further developed. 





Considering the linkage between the HHRA program and decision making, it is important to remember the importance of the exposure sciences, which are not sufficiently reflected in the Strategic Research Action Plan. Exposure assessment cuts across the four themes but the underlying exposure sciences do not receive sufficient emphasis. The National Research Council report on the exposure sciences (NRC 2012) is likely to increase attention to this area and provide prioritized research needs that should be considered in the planning for the HHRA program. The discussion of exposure sciences should be expanded beyond the brief discussion in Theme 3 (Community Risk and Technical Support) in the plan. The use of HHRA assessments will benefit substantially from state-of-the-art exposure data and methods. The HHRA program will also benefit from enhanced ties to the ecological risk assessment community to better integrate human and ecological health considerations.


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





The HHRA plan did not contain any specific mention of sustainability, yet this omission does not reflect omission of sustainability from the program's actual mission. The HHRA program generates data and tools that help decision makers achieve sustainable goals. The HHRA program advances the science underlying National Ambient Air Quality Standards that have driven major air quality improvements nationwide that further sustainability goals. Similarly, the HHRA program produces risk assessments for high priority chemicals (in the IRIS program) and rapid risk assessments (i.e., Provisional Peer Reviewed Toxicity Values). These assessments contribute to the goal of identifying and controlling health risks from toxic chemicals and, through HHRA’s Theme 4, contribute to developing new tools to predict chemical risk using less in vivo data. Finally, the HHRA efforts in Theme 4 to develop and improve the ability to identify and measure cumulative risks can help advance environmental justice and community sustainability. 





The SAB and the BOSC recommend that the HHRA program more clearly and explicitly communicate its significant contributions to sustainability. Furthermore, the HHRA program's efforts to train risk assessors in state-of-the-art methods and approaches through the Risk Assessment Training and Experience program, which provides comprehensive risk assessment guidance and training, will ensure future contributions to sustainability. 


Balancing immediate program needs and emerging issues. 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?





ORD will need to think and act creatively to deal with the likelihood of reduced budgets, while at the same time addressing requests for assistance from various programs and from an increasingly informed public. In addition, three recent National Research Council (NRC) reports (NRC 2007; NRC 2008a; NRC 2009) provide an agenda and a strong impetus for the EPA to transform its overall approach to risk assessment. This transformation needs to occur in parallel with the ongoing production of individual risk assessments, since there is a continuing need to provide the most credible possible risk numbers for decision makers. ORD needs to build capacity to incorporate the new toxicology data into a new risk assessment approach.





In addition to more careful coordination and priority setting with the CSS program, ORD has several other options for leveraging available resources. For example, ORD might consider the development of cooperative agreements with outside parties via the Federal Technology Transfer Act (FTTA). This act specifically allows for external funding to be put into the agency in the pursuit of technology developed by the EPA, such as technology developed on emerging issues and/or issues related to sustainability. ORD might also link more directly with other federal agencies, such as the Agency for Toxic Substances and Disease Registry (ATSDR), which has a similar mission for hazard identification and dose-response assessment. For example, ORD might consider jointly developing Provisional Peer Reviewed Toxicity Values and Minimal Risk Levels with ATSDR. Moreover, if ORD has found its current collaboration around toxicity assessment with California to be helpful, ORD could partner with other outside parties, such as the State of Minnesota, National Science Foundation International, or even other governments that also conduct similar hazard identification and dose-response assessment work. Of course, ORD would be well served to work even more closely with existing groups within the agency, such as the EPA’s Office of Water or its Office of Pesticides Program for developing dose-response assessment values. As examples, adding recent Office of Pesticides Program toxicity values or updating older pesticide values would be a valuable addition/update to IRIS.





ORD could also respond to this likelihood of reduced budgets by addressing emerging problems through the use of newer tools, such as high throughput assays, that have the promise of abundant data at reasonable cost. These approaches should be assessed and pursued for use by HHRA in order to improve, streamline and make the present assessment programs more cost effective. Demonstration of these emerging tools and early feedback on them would serve to improve their utility, efficacy, and acceptance. Another advantage in the use of these emerging tools is that they have the potential to expedite the overall assessment. 





In addition, ORD might consider active partnerships with other entities in order to build opportunities to use high throughput testing and to develop complementary opportunities based in new epidemiology studies or in established cohorts to apply such methodologies. There are several advantages of these approaches including the reduced use of experimental animals, the direct use of human studies and the ready application of high throughput testing. Such partnerships could benefit the activities of Themes 3 and 4.


The EPA’s effort to develop the concept of Conditional Toxicity Values (CTV) (Guyton 2012) is particularly noteworthy because it incorporates consideration of new toxicity testing methods, and offers the potential to create screening or interim risk values for large numbers of chemicals of concern. The CTV and other similar approaches[footnoteRef:3] are designed to produce health-protective risk values that can help to guide risk management until additional chemical-specific data become available. If the HHRA specifically or ORD generally decides to take this approach, then linkages with other agencies or organizations with interest in these and related methods will be important. [3:  See ISLI. n.d. Threshold of Toxicological Concern Task Force, http://www.ilsi.org/Europe/Pages/TF_ThresholdToxicological.aspx (accessed 09/21/2012)] 



 


ORD should consider incorporating shorter-term testing to improve the basis of its risk assessments, as long as time lines for the risk assessment are not unduly lengthy, and the delay is not associated with remediable, ongoing human exposures and potentially significant human health or ecological risk. ORD should also consider how to prioritize within Themes 3 and 4 of its research plan, given the possibility of limited resources.


Integration


Based on the presentation of five integrated topics, what advice can the SAB and the BOSC provide to help ORD succeed in integrating research across the ORD programs? How can different approaches to integration help us achieve our research goals?





Much of the work of HHRA focuses upon mandated activity and is highly task-oriented. Because of the large amount of mandated work and because HHRA outputs (e.g., IRIS) provide the hazard identification and dose-response assessment basis, in part, for the regulatory and advisory work of the EPA, integration efforts should be prioritized carefully so as not to impose unnecessary burdens (undue time and effort) that could detract from core activities. 





Nevertheless there were a number of research topics identified for which there is high need or potential for integration/collaboration between HHRA and other ORD programs. The SAB and the BOSC recommend that cross-program collaboration between CSS and HHRA be emphasized more strongly in the Strategic Research Action Plans for the two programs. While cross- program integration is mentioned, the relevant agendas within these two programs are largely separated and the basis for selecting outputs and priority setting is not clear. For example, transparent evidence synthesis is integral to both the IRIS Program and the development of the ISAs, but the methodologies used by the groups are distinct. The SAB and the BOSC encourage heightened interactions between the groups working in Themes 1 and 2 that could lead to synergy in development of methods. Additionally, the SAB and the BOSC recommend that ORD revise the CSS and HHRA documents so that they more clearly communicate the inter-related science and research priorities for these two programs.





The areas of children's health and of the health and exposures of other sensitive and vulnerable subgroups require a high level of integration across all ORD research programs. The HHRA Strategic Research Action Plan should identify key gaps between research outputs and assessment needs so that EPA can focus research to address the needed integrative models in the areas of exposure assessment, computational toxicity, developmental toxicity, in vivo effects, animal data, mechanistic models and pathway analysis. With children’s health and environmental justice as an integrating focus, the HHRA program should plan to provide multiple reference doses, including short-term duration doses, specifically suitable for evaluating windows of vulnerability to high exposure. HHRA assessments should also identify populations that may face greater risks due to genetic or other factors and should quantify these risks, using the new possibilities afforded by advances in genetics and exposure assessment. There is need for integration of HHRA activities and approaches into various rapid risk assessment processes (e.g., in conjunction with Homeland Security research program), when there are needs for assessment of chemo-toxicity of short-term exposures and for the development of Provisional Advisory Levels. HHRA would also benefit from collaboration with the EPA’s Office of Toxic Substances, specifically in its development of Acute Exposure Guideline Levels.





ORD should monitor for topics that are candidates for integrated efforts and ORD should have approaches in place for initiating integrative activities and giving them appropriate priority. Very importantly, when new issues requiring integration arise within HHRA all ORD programs should be notified, since there may be interests in the same topics from researchers in other ORD research programs. Additionally, HHRA, as for other programs, would benefit from the integration of social, behavioral and decision scientists into the activities related to risk assessment methodology in support of decision-making. The SAB and the BOSC recommendation in 2011 (U.S. EPA 2011a) regarding the importance of integrating social, behavioral, and decision science remains relevant. That report stated that ORD should conduct or support social, behavioral and decision science research and analyses to understand the public’s perception of uncertainty and risk assessment. Shedding light on public attitudes and knowledge will enable the agency to communicate HHRA findings more effectively.


Innovation


How can ORD's initial innovation activities be improved to ensure continued and long term benefits for EPA? Are there useful experiences and lessons from other research organizations about managing innovation? What guidance can the SAB and the BOSC provide for ORD in developing metrics that would be most effective in assessing the success of our innovation efforts?





Beyond the findings and recommendations provided in section 2.5, there are opportunities for innovation to help “reinvent” the IRIS program by: (1) substantially shortening and streamlining the documents to make them easier to use and to review; (2) incorporating Tox21 data, initially in qualitative discussions, then in parallel with traditional toxicology data, and ultimately, as appropriate, as part of critical pathway-based extrapolations; and (3) incorporating the key recent NRC recommendations (NRC 2009) with a particular focus on cumulative risk, making implicit default assumptions more explicit, improving characterization of uncertainty, and not assuming that the dose-response for all non-carcinogens includes a threshold. These points are all reflected in the HHRA Strategic Research Action Plan but are not described as clearly as they could be. 


Modernizing methods


What aspects of the hazard and dose-response assessments produced by the HHRA research program are most likely to benefit from the application of state-of-the-art data streams and methods (e.g., in vitro toxicity testing results, gene expression profiling data, bioinformatics and QSAR modeling)? Additionally, what approaches can be envisioned to enhance risk managers’ understanding, use and acceptance of these new methods?





The SAB and the BOSC recommend that ORD begin, as soon as possible, to implement and integrate new types of data and methods into risk assessments. New methods may be used in qualitative if not quantitative ways in such ORD products as Provisional Peer Reviewed Toxicity Values derived for the EPA's Superfund programs and IRIS reviews. The HHRA program has begun to consider “omics” data (e.g., genomics, proteomics, and metabolomics) and NRC-recommended innovations (NRC 2009) in IRIS and other risk assessments. ORD should continue to integrate this information as quickly and effectively as possible as one way to ensure that risk assessors and risk managers become familiar with new types of data and methods and recognize the utility of the new information. Each upcoming IRIS assessment for which the chemical has undergone testing under the Tox21 regime should at least present the data and incorporate it into a qualitative discussion. 





In regard to the variability and uncertainty that may be associated with these new methods, the SAB and the BOSC recommend that HHRA incorporate new data and new approaches as they become available and characterize the uncertainty and variability associated with each research result in a transparent manner. As more data become available and methods are tested further, a component of this work should include comparing traditional and non- traditional approaches to evaluate the outcome of using new methods. The data and methods might be helpful in analyzing uncertainty as well. 





New methods or approaches are considered widely acceptable when well respected and influential risk assessment programs, including those outside of ORD and those in other agencies, incorporate new approaches in a consistent manner. New approaches and new data will gain greater acceptance by risk assessors and managers if ORD works with multiple EPA programs and other agencies to gain consensus on the use of data and methods. Consensus on each risk assessment is not needed (e.g., the Minimum Risk Levels produced by ATSDR need not match the IRIS reference doses produced by the EPA), but consensus should be achieved on recommended methods, approaches and to the extent possible, application [e.g., Benchmark Dose (Lower Confidence Limit) methodology is now widely accepted, although different groups may calculate a different value]. Agreement within the risk assessment community on the utility of the new approaches will enhance their credibility with risk managers. 





ORD should provide training and education tailored to the information needs and backgrounds of the agency risk managers as well as those outside the agency (risk assessors, risk managers, academia, and science advisors to the communities affected by risk management decisions). The HHRA program has already given this problem careful consideration by meeting with agency risk managers in a focus group venue to learn how risk managers receive and understand information about risk assessments. ORD has also described the Risk Assessment Training and Experience program and an outcome for training (FY15). ORD staff already influence peer scientists through offering, planning, and participating in symposia, workshops, and continuing education offerings at professional meetings. ORD is also hosting webinars and other remote learning opportunities. Many of these current activities are aimed not only at ORD scientists, but also at peer scientists within and outside of the agency.





While these ORD efforts are laudable, education efforts targeted to risk assessors and managers should be offered frequently and should focus on the new tools and methods in order to ensure that the understanding and acceptance by potential users evolves along with the work that is produced. An added advantage is that early training will provide ORD with timely feedback from stakeholders who may be struggling to implement new approaches. Suggestions for strengthening training activities include: 





· Sustaining the development of risk assessment methods and their implementation into practice; 


· Targeting innovators and influencers in various sectors (e.g., regional offices, state risk assessment programs, academia, science advisors from the non-profit sector, community leaders) for specific training; 


· Optimizing training to match the background, experiences, and needs of change leaders; 


· Developing coursework and ensuring it is taught in influential toxicology and exposure science academic training programs;


· Developing public health policy training through public health institutes; 


· In-laboratory rotations targeting toxicologists and risk assessors unfamiliar with new technologies; and


· Sharing information about the Risk Assessment Training and Experience program (course content and focus, audience, and delivery) and implement it as early as possible.





Education and training are resource-intensive activities that require dedicated staffing and the support of management, and HHRA should be adding annual output goals in this area.





In regard to the second part of this charge question, which pertains to risk managers’ understanding, acceptance and use of these new methods, the SAB and the BOSC recommend that the HHRA program systematically study, perhaps through the use of decision science, the utility of the new data sources for decision making, and determine how evidence from new areas of investigation should be combined or presented along-side of more traditional methods of risk assessment. The SAB and the BOSC recommend four key steps to enhance risk manager’s understanding, use, and acceptance of the new data and methods that are being developed for implementation by HHRA (data such as high-throughput studies and methods such as recommendations by NRC 2009). The key steps include: (1) consistent adoption of new approaches across programs; (2) training and education; (3) immediate implementation of new methods, and (4) evaluating the incorporation of new methods into decision-making. It is clear that risk managers need to have information presented in ways that demarcate what is known from what is not known. Risk managers need information that characterizes uncertainty in a useful way. ORD should conduct research on how to combine results from the new lines of investigation with health risk data from “traditional” toxicity testing and epidemiology. The research should demonstrate the utility of these new data sources for decision-making, not only what risk managers understand about these approaches and how they may use them. ORD should consider involving decision-scientists to study the perceived utility and acceptance of findings by risk managers.


Peer review


How can the HHRA research program efficiently obtain robust peer reviews that contribute to the scientific integrity of assessments without impacting the timely provision of documents with public health value? Additionally, can the SAB/BOSC provide advice on the appropriate overall balance of peer review of individual products versus other recommended scientific capacity-building activities?





The SAB and the BOSC reflected on the difficult balance between the essential role of peer review and the need for timeliness in producing risk assessments of public health importance. In some cases, repeated rounds of demand for peer review may be driven more by external factors rather than by actual limitations of the documents. In other cases, increasingly cumbersome, lengthy, and confusing EPA assessments have made the task of peer review more difficult than it needed to be and have resulted in negative feedback to the agency. The SAB and the BOSC applaud the commitments in the HHRA action plan to produce more readable, shorter and well-organized IRIS assessments, and this shift should make the peer review process somewhat easier and more efficient in the future. Overall, the SAB and the BOSC strongly support HHRA’s commitment to the scientific integrity and quality of its HHRA risk assessments and acknowledge that the EPA has improved its responsiveness to peer review comments.





Many Agency documents receive extensive peer review and consequently the EPA can sometimes face difficult decisions about whether to implement conflicting or cumbersome recommendations by peer reviewers. This issue extends beyond HHRA and is inherent to the peer review process itself. Given the workload of HHRA and the demand of addressing peer review comment, the SAB and the BOSC suggest that strategies be developed to efficiently address peer review comments while preserving the integrity and benefits of the peer review process. There are approaches used by other entities that exemplify such approaches. For example, the National Academy of Sciences typically solicits multiple peer reviews for its report, typically 10 to 15 depending on the characteristics of the report. An independent review monitor evaluates the substance of the comments and provides guidance to the committee on the most critical issues to be addressed in the revised report. An editor plays a similar role in the peer review process for manuscripts; the editor informs the authors as to which peer review comments require changes to a manuscript. In cases where a consensus body, such as the SAB or the National Academy of Sciences peer reviews an agency document, it would be most helpful for the EPA to request that the group clearly distinguish priority recommendations from other suggested advice in the peer review.





The level of peer review should be generally commensurate with the complexity and importance of the document, and with the time-urgency of the assessment, which is the current practice of the HHRA. For example, Provisional Peer Reviewed Toxicity Values-type assessments appropriately undergo a lesser level of peer review than IRIS assessments, and the degree of review accorded an IRIS assessment varies according to its importance. However, in a few cases, the mandated requirement for outside review of documents by the National Research Council has created a strain on the budget and led to delays. Recent mandates may impair the ability of the HHRA program to achieve its goals and objectives in the coming fiscal year. Budget cuts should not impair efforts to incorporate the new scientific data and methods, as these new methods have the potential to ultimately help improve efficiency and better protect public health by allowing screening-level assessments on many more chemicals than can be addressed today.





The agency should have the overall goal of providing its assessments in a timely way. This goal has not always been met, particularly for the IRIS assessments and the past Criteria Documents. More recently, the agency has been completing the peer review of the ISAs in a timely fashion, in part because of court-ordered deadlines. Additionally, the switch from the Criteria Document to the ISA format has led to more integrated and transparent documents that can be more readily reviewed. 





Toxicology reviews, reference doses, and cancer slope factors are extremely important to programs across the EPA and in environmental and public health actions carried out across the country. It is possible that the reforms already being implemented in the IRIS program that lead to greater transparency and stakeholder involvement early in the review process will result in less onerous peer reviews. EPA will be able to address more concerns more directly during the review and stakeholders can target their comments more effectively in a peer review. 


Recommendations for the HHRA program


· The EPA should broadly examine the diverse venues where risk assessment activities reside within the agency and seek to establish connections and integration that will foster ongoing enhancement of methodologies that are common to risk practitioners throughout the Agency.


· The HHRA leadership should elaborate a strategic vision that enhances linkages among the thematic areas of the HHRA and with the other research programs and that emphasizes the way that the HHRA program contributes to sustainability. This vision will be needed for revising the HHRA strategic plan.


· A wide- reaching plan is needed for incorporating data from emerging technologies, e.g., “omics” and high throughput testing, into EPA risk assessment approaches and for evaluating the utility of these new types of data for decision-making. This activity needs emphasis in Theme 4. 


· While progress by HHRA has been on pace during its first year, the agenda needs to be set for the longer-term with priorities given to the most critical topics for decision-making, particularly as resources may decline.


· Exposure sciences need greater emphasis within the activities of the HHRA and further expertise is needed in this cross-cutting area.


· The addition of further social, behavioral, and decision scientists to HHRA would benefit many of its activities and enhance integration. This recommendation echoes prior reports and speaks to the broad, multidisciplinary nature of decision-making and communication with regard to risk in the face of uncertainty. Long-standing gaps in expertise within the Agency should be addressed.


· Sustained efforts are needed to assure that scientists with HHRA and elsewhere in EPA and decision-makers are fully versed in the latest risk assessment approaches and the interpretation and application of their findings.


· EPA risk managers should also be educated in the new data and approaches in risk assessment, so they that they can be more confident in the future in basing decisions on these approaches. They need to be kept aware of advances made under Theme 4.


· Peer reviews of HHRA documents and assessments could be made more efficient. The plans for changes in the IRIS assessments should benefit peer review. Additionally, the intensity of peer review should reflect the complexity and importance of the product. For extensive peer reviews, it is important to evaluate and improve the process to triage comments so that effort is directed at the points of criticism that are most important and that have significant implications for overall risk estimates and decision-making. 


[bookmark: _Toc336334397]Safe and Sustainable Water Resources


The Safe and Sustainable Water Resources (SSWR) Strategic Research Action Plan identifies the following vision for the program: to use an integrated, systems approach to research for the identification and development of the scientific, technological and behavioral innovations needed to ensure clean, adequate, and equitable supplies of water that support human well-being and resilient aquatic ecosystems.


First year progress 


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





The SAB and the BOSC find that research activities planned for FY 13 and future years are appropriate for answering the science questions in the SSWR Strategic Research Action Plan and that ORD’s planned research activities for FY13 align appropriately with the overall research goals of the program. ORD’s progress in implementing the SSWR research program is commendable and the priorities in identifying planned activities within the plan are well balanced.





The SSWR implementation plan includes specific tasks and milestones. In some cases ORD has all deliverables scheduled in 2017 for the completion of a task. This makes it difficult to assess the rate of progress that ORD is making towards completion of the task. While the SAB and the BOSC understand that the implementation plan is in development, ORD should consider including a more detailed timeline with deliverables for planned activities with specific milestones and/or intermediate deliverables. This would assist reviewers in better understanding the anticipated rate of ORD’s progress towards achieving its longer-term goals and plans. 


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





The SSWR Strategic Research Action Plan appropriately incorporates sustainability and greatly improved how ORD integrates sustainability into its long-term research planning. Sustainability, however, is a far-reaching goal, and much of the progress towards achieving a sustainable society lies outside of EPA’s purview. The SAB and the BOSC recommend that ORD further clarify the agency’s focus vs. the focus of other agencies regarding SSWR sustainability-related research. Such clarification will facilitate partnering and leveraging efforts and the activities of others, a critically important activity.


Balancing immediate program needs and emerging issues. 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?





There are a number of immediate, basic SSWR research needs, such as in the areas of storm water management, microbial contamination of coastal waters and aging water and wastewater infrastructure. As research budgets are reduced, research toward these immediate research needs will necessarily take a larger portion of the SSWR research budget. Many states have a tight budget for protection of water quality. They rely on ORD for research outputs on SSWR high-priority topics. Shrinking budgets will make it more difficult to prioritize research on emerging water quality issues. Prioritization of emerging issues will be needed. 





The SAB and the BOSC note that some stakeholder communities and groups will favor prioritization of SSWR research that differs from EPA priorities. Where research on emerging issues could benefit certain communities, and those communities’ priorities initially differ from EPA’s priorities, ORD should consider the magnitude and distribution of risks associated with the alternative research options. The SAB and the BOSC recommend that EPA transparently communicate its efforts to prioritize research and engage with communities when developing SSWR research priorities. Partnering with other federal agencies would help leverage shrinking research dollars. 


Integration


Based on the presentation of five integrated topics, what advice can the SAB and the BOSC provide to help ORD succeed in integrating research across the ORD programs? How can different approaches to integration help us achieve our research goals?





ORD should enhance its internal and external communication efforts relating to SSWR and provide more opportunities for formal exchange of research information. ORD currently provides opportunities for communication among research programs through its monthly SWAQ (Subcommittee on Water Availability and Quality) teleconference calls that discuss current agency research and its periodic half-day meetings of ORD National Program Directors to discuss research and budget priorities. The SAB and the BOSC recommend that ORD identify and assess the adequacy of existing formal mechanisms for sharing research information internally and among other agencies (e.g., Department of Energy, National Oceanic and Atmospheric Administration, U.S. Geological Survey, U.S. Department of Agriculture and others), identify barriers associated with such mechanisms (e.g., culture differences between agencies, lack of an inventory of federal environmental research), and take leadership in improving and developing new mechanisms where appropriate. 


Nitrogen research gaps


ORD has integrated programmatic research, with EPA Program Office input, to begin developing a strategic nutrient management plan for the nation with the intent of accomplishing the SAB’s recommended goal to reduce reactive nitrogen by 25 percent. Are there research gaps that would impede accomplishing this goal? (For example, should we be looking at green infrastructure for removing nutrients as well as for controlling storm water?)





In the SSWR Strategic Research Action Plan, there are several gaps in the description of EPA’s strategic nutrient management plan. The EPA should invest more in assessing use of market mechanisms for nutrient control, i.e., “nutrient trading,” including evaluation of programs that have been initiated in the United States and elsewhere. The EPA should also identify metrics for nutrient management (e.g., metrics that consider financial impacts vs. amount of nitrogen released) to help direct actions by the EPA and other federal agencies, state agencies, companies, nongovernmental organizations, and individuals. The EPA should be engaged with and knowledgeable about research on mechanisms and forms of nutrient delivery in agriculture. Application of fertilizers consisting of highly soluble nitrogen-bearing salts is at the core of much of the nitrogen management problem. The EPA should not necessarily be conducting much research itself in nutrient delivery, but should be engaged with those doing such research and motivating advances in this research. 





The SAB and the BOSC also conclude that ORD should identify and seek opportunities for leveraging limited research dollars and manpower with other federal agencies, and utilize ORD’s strengths in areas such as monitoring, data analysis and modeling within such leveraged efforts. A few potentially significant leveraging opportunities include: the U.S. Department of Agriculture’s Natural Resource Conservation Service Mississippi River Basin Initiative; the Chesapeake Bay Program’s modeling, monitoring, and trading activities; the National Science Foundation’s multi-nation request for proposals due on February 1, 2013 entitled “Nitrogen: Improving on Nature[footnoteRef:4]” and with private industry. In addition, there are several opportunities for innovation, including mechanisms and forms of nutrient delivery and improvements in nitrogen monitoring instrumentation. Innovative improvements in monitoring toward more robust, less expensive, and portable instruments would be of great value to the EPA Office of Water, U.S. Geological Survey, state agencies, and others, and could be achieved in partnership with the private sector and universities, e.g., through open innovation competitions and the Small Business Innovation Research program. To encourage innovation, the SAB and the BOSC recommend that EPA leverage efforts of others, conduct outreach to engage the public and other federal agencies, and conduct competitions that solicit innovative approaches in target areas. [4:  See http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504773 (accessed 08/16/12)] 



Natural Infrastructure


To better accomplish our goal of using a variety of approaches to address stormwater issues, should EPA also consider incorporating natural infrastructure into research on constructed green and gray infrastructure?





ORD should incorporate natural infrastructure into its infrastructure research, and take a leadership role in conducting green infrastructure research. The SAB and the BOSC recommends that ORD inventory best practices and innovation activities across the United States to identify the current leaders in green infrastructure and their activities. ORD engagement with and support of the storm water research initiatives of the Water Environment Research Foundation is appropriate and commendable, but ORD should do more to be recognized as a leader in storm water research. Additional partners may include the U.S. Department of Agriculture; the Environmental and Water Resources Institute of American Society of Civil Engineers; architectural, engineering, and landscape architectural companies and associations; universities; and organizers of the North American Storm Water Conference and Exposition[footnoteRef:5]. Innovative solutions in storm water management are being developed in cities such as Chicago[footnoteRef:6], Philadelphia[footnoteRef:7], and Atlanta[footnoteRef:8]; their experience can supplement and stimulate EPA’s efforts.  [5:  See http://www.stormcon.com/ (accessed 08/16/12)]  [6:  See http://www.cmap.illinois.gov/strategy-papers/stormwater-best-management-practices/stormwater-management; see also http://www.epa.gov/owow/NPS/natlstormwater03/21Malec.pdf (accessed 08/29/12)]  [7:  See http://www.phillywatersheds.org/watershed_issues/stormwater_management (accessed 08/29/12)]  [8:  See http://www.atlantawatershed.org/bureaus/storm/WP-Stormwater-Mitigation-mainpage-a2.htm; see also http://www.cleanwateratlanta.org/stormwater/default.htm (accessed 08/29/12)] 






Much can be learned from these activities. The SAB and the BOSC encourage ORD to develop tools to encourage and improve how states help communities address Combined Sewer Overflow consent order requirements in innovative ways. ORD should also examine the NRC’s recommendations (NRC 2008c) for regulation and research needs on storm water monitoring and modeling. ORD should also support competitions that solicit innovation in these areas. 


Recommendations for the SSWR program


· ORD should include specific tasks and milestones in the SSWR Strategic Research Action Plan. 


· The SSWR program should further clarify what is the agency’s focus vs. the focus of other agencies regarding SSWR sustainability-related research. 


· The SSWR program should develop a structured way to assess emerging issues in establishing priorities. 


· The SSWR program should consider the magnitude and distribution of risks associated with not pursuing emerging SSWR research issues that could benefit certain communities such as environmental justice communities. 


· ORD should engage with communities in setting research priorities and look for opportunities to engage communities in SSWR research.


· EPA should invest more in assessing use of market mechanisms for nutrient control, and identify metrics for nutrient management.


· The SSWR program should be engaged with and knowledgeable about research on mechanisms and forms of nutrient delivery in agriculture.


· ORD should identify and seek opportunities for leveraging research related to nutrients with other federal agencies and utilize ORD’s strengths in areas such as monitoring, data analysis, and modeling within such leveraged efforts. 


· ORD should assess and encourage opportunities for innovation in nutrient research.


· The SSWR program should take a leadership role in conducting green infrastructure research and incorporate natural infrastructure into its research. 


· The SSWR program should inventory best practices and innovation activities, and seek partnership opportunities to assess lessons learned related to green infrastructure. 


· The SSWR program should develop tools to encourage/improve how states help communities address Combined Sewer Overflow consent order requirements. 


· ORD should support competitions that solicit innovation in storm water monitoring and modeling. 


[bookmark: _Toc336334398]Homeland Security


The Strategic Research Action Plan for ORD’s Homeland Security Research Program (HSRP) states that the program was established “to conduct applied research and provide technical support that increases the capability of EPA to achieve its homeland security responsibilities. The HSRP helps build systems-based solutions by working with agency partners to plan, implement and deliver useful science and technology products.” Its role is to help address key science gaps that relate to EPA’s homeland security role, which has three parts: helping to protect water systems from attack, assisting water utilities to build contamination warning and mitigation systems, and leading remediation of contaminated indoor and outdoor settings and water infrastructure.


First year progress


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





HSRP has been transdisciplinary with an extensive portfolio of external partners since 2002. Indeed, ORD’s current emphasis on transdisciplinary, problem-solving research reflects much of what HSRP has been doing for a decade. The immediate opportunities are for HSRP and ORD to better integrate internally, for HSRP to communicate more clearly how its activities relate to sustainability, and to explore extension of some of its research into an all-hazards approach (see section 3.5.4).





HSRP is highly accountable and has provided a large number of successfully delivered products for its clients each year (80 in FY 2012). A sophisticated system exists for partner agreements, timeline adherence, delivering useful products, and client follow-up – a cradle-to-grave approach to project management. Partner needs assessment is a key initial step and continues through to product delivery. The SAB and the BOSC find little reason for concern regarding progress to date, based upon the information available. However, the ORD restructuring process is relatively new and a better template is needed for measuring progress. For future reviews, ORD should consider developing metrics for measuring progress and success at project conception. The HRSP should develop a set of metrics to evaluate progress to be reviewed by the SAB and the BOSC. 


Over the past decade, the HSRP has developed a substantial pipeline of research activities and products. The pipelines of products are developed in partnership with their customers. As a result, HSRP has an excellent focus on specific client needs. It may be helpful for HSRP to capture their client’s assessment of their work quality through a customer satisfaction survey. 





A tri-agency agreement among the EPA, Department of Defense and the Department of Homeland Security is in place, HSRP has high-quality collaborations with the Centers for Disease Control and other agencies. The planned activities are appropriate for answering the science questions in the Science Research Action Plan. 





Although it is encouraging to see long-range planning in the Strategic Research Action Plan, the SAB and the BOSC are concerned about the HSRP’s maintaining its product stream with diminishing resources. One of the major questions is how resources will be allocated in the future to assure that the major outcomes will be achieved in the desired timeframe. A major opportunity exists for better communication about the broad applicability of HSRP products and expertise and marketing HSRP expertise to additional partners to increase resource leveraging. 


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





HSRP has advanced sustainability. HSRP is at the core of community sustainability, as defined by the concepts of resilient societies, economies and the environment. Prevention, mitigation, recovery and emergency responses are core thrusts for HSRP. Its research products and capabilities are highly relevant to sustainability. HSRP products will improve the capacity of communities to recover from not only acts of terrorism, but also the consequences of natural disasters (see response section 3.5.2). 





The HSRP portfolio includes projects such as self-cleaning water treatment facilities and the safe building program, which focus on improving sustainability. Other notable approaches include green chemistry (e.g., remediation with fewer adverse effects – Enzymatic Decontamination of Chemical Warfare Agents). A major opportunity exists for HSRP to expand its impact by identifying multiple benefits for its products. 





The HSRP could enhance its efforts by investing in the development of future human resources through increasing HSRP’s participation in fellowship opportunities such as the American Academy of Arts and Sciences and Science to Achieve Results fellowship programs. As senior ORD scientists retire over the next five years, it would be advantageous for HSRP to increase the number of fellows who can assist in developing the new research programs that advance sustainability in HSRP. 


Balancing immediate program needs and emerging issues. 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?





The HSRP process of client needs assessment provides an excellent mechanism for delivering responsive products. The HRSP provides an example of an applied research culture with an established network of relationships helps achieve balance between commitments to clients and advancement of science on emerging issues. HRSP should seek out projects with one-to-three-year windows. In addition, HRSP is acclimating well to the culture of innovation. Numerous HSRP projects were included in the Pathfinder Innovation Program. 


Program –specific questions


The HSRP has conducted research primary to support EPA homeland security mission, i.e., response to acts of terrorism. In 2011, the SAB and the BOSC stated that “the program should consider expanding research and capabilities in relation to natural disasters…” What advice (e.g., strategic, tactical, structural) can the SAB give to guide the program toward this broader role?





The HSRP is a valuable national resource. An all-hazards approach, as recommended by the SAB and the BOSC (U.S. EPA SAB 2011a), will further enhance HSRP’s value. Current products should be assessed and mapped to the needs of potential new partners. HSRP is strongly encouraged to conduct research portfolio analysis and develop road maps to illustrate the linkages across current and future research.





Engagement with new partners could allow the partners to benefit from HSRP research capabilities; provide HSRP with ideas for novel research; and stimulate HRSP thinking in new directions. The phrase “natural disasters,” as previously used, is not the full universe of events where HSRP expertise is essential. HSRP is already envisioning an all-hazards approach. The national Wide Area Recovery and Resiliency Program, in which HSRP is a partner, is an example of an all-hazards approach. The cause of a hazard is often not the critical determinant for the ensuing response. While the required technological response measures may be similar, the social responses often necessarily differ. Thus, the absence of social scientists at HSRP is a challenge, given the requirement to engage with diverse audiences, and ORD integration needs. 


 


The SAB and the BOSC advised in 2011 that the HSRP should proceed with caution into delving into an all-hazards approach due to their resource constraints. As stated earlier, analysis should be conducted to determine what products currently existing in HSRP could be applicable to other hazards, and these products should be prioritized. Based on the prioritization and existing relationships with other agencies, HRSP should strive to enhance relationships with other federal agencies where there is synergy. The SAB and the BOSC consider that the HSRP is in the best position to determine where this synergy exists and should be encouraged to pursue pilot projects. 


Recommendations for the HSRP program


· For future reviews, ORD should develop metrics for measuring progress and success at project conception.


· The HSRP should document its impact by identifying the multiple benefits of its products. It should concurrently expand its communication about the broad applicability and many benefits of HSRP products and expertise; outline the value proposition to stake-holders; and market HSRP expertise to additional partners to increase resource leveraging. 


· The HSRP, as a valuable national resource, should adopt an “all-hazards” approach to enhance its value. Current products should be assessed and mapped to the needs of potential new partners. HSRP is strongly encouraged to conduct research portfolio analysis and road mapping to elucidate their current and future research needs. 


· If social scientists cannot be brought into HSRP easily, HSRP should take advantage of avenues such as EPA’s Science to Achieve Results fellowship program, the American Academy of Arts and Sciences program, or EPA’s Title 42 Authority to develop and acquire social science expertise. 


· HRSP should continue to enhance its relationships with other federal agencies where there is synergy. 


[bookmark: _Toc336334399]Sustainable and Healthy Communities


The Strategic Research Action Plan for the Sustainable and Healthy Communities (SHC) program identifies the following vision: The Sustainable and Healthy Communities Research Program will inform and empower decision-makers in communities, as well as in federal, state and tribal community-driven programs, to effectively and equitably weigh and integrate human health, socio-economic, environmental, and ecological factors into their decisions in a way that fosters community sustainability. The program has four major themes: (1) data and tools to support community decisions; (2) forecasting and assessing ecological and community health; (3) implementing near-term approaches to sustainable solutions; and (4) integrated solutions for sustainable outcomes.


First year progress


How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





The SAB and the BOSC recognize that developing and implementing the Strategic Research Action Plan for such a visionary program is not an easy task and requires major shifts in research direction and culture. The SAB and the BOSC applaud what the SHC program has accomplished so far. Overall, the first three themes have made the most progress. The fourth theme will require more time, effort, and—importantly—focus to fully develop. Overall, the SAB and the BOSC conclude that the SHC program is on the right track. The SAB and the BOSC provide suggestions for strengthening the planned research activities in several important areas: integrating ecological and human health; inclusion of social, behavioral and decision sciences; distinguishing research from implementation; focusing the science questions and research; engaging communities and building partnerships; and building a typology of communities. The SAB and the BOSC also identify in this section a list of other issues that require ORD attention to further strengthen the program. 


 


Integrating ecological and human health


In particular, the SAB and BOSC commend the program for using ecosystem services as the vehicle for integrating human and ecological health and for recognizing this integration as a priority. Although this integration requires considerable effort, its importance makes it worthy of investment (Di Giulio and Benson 2002). Moreover, EPA is the one agency that is positioned to do this. Although the communication flow among the different experts (e.g., ecosystem scientists and human health scientists) does not always occur at the level needed, ORD is attempting to make these interactions happen. Sustained efforts to promote interaction and integration are needed. ORD should outline the barriers to this integration and think creatively about strategies that might help to overcome them. 





Challenges to integrating ecological & human health include:


· Measuring human health at the community scale (privacy laws make it difficult to obtain fine-scale human health/safety data, which is often needed to link to ecosystem services. ORD is currently doing meta-analyses to try to get better fine-scale information); 


· Funding, resources and time limitations;


· A lack of expertise and critical mass for addressing these challenges (though webinars and meetings are helping the agency to build capacity); and


· Entrenched disciplinary mindsets that will take time and effort to overcome.


Inclusion of social, behavioral and decision sciences


Social, behavioral and decision sciences are an essential component of the SHC program. Social, behavioral and decision sciences contribute to understanding human actions that drive environmental, social and economic change, the value of ecosystem services, development of decision-support tools, the design of policies, and the behavioral responses to policy changes. SHC has taken a step in the right direction but much work remains to be done. The SAB and the BOSC were pleased with the recognition of the importance of integration and efforts to engage social, behavioral and decision scientists. The SAB and the BOSC would like to see future efforts expanded. 





Distinguishing research from implementation 


Throughout the action plan, it was difficult to separate: (1) research from implementation and (2) client from partner from community. These lines were gray. The SAB and the BOSC have concerns about mission creep with SHC moving into implementation. SHC is not in a position to implement environmental protection programs, both because of limited resources and because the fundamental mission of ORD is research. Implementation should be done by the regional offices, state environmental agencies or partner communities. Implementation is of fundamental importance but the question is who should be doing it. The SAB and the BOSC suggest that SHC articulate a plan for interacting with local communities, state environmental agencies, and regional offices and distinguish research from implementation in the text of the Strategic Research Action Plan. For example, the research and tool development conducted by ORD does support local communities, but that support is implemented through the regional offices. This might have been the intention of SHC program, but it was not clear in the wording of the Strategic Research Action Plan.





Focusing the science questions and research 


The Strategic Research Action Plan has too many science questions, with most being sweeping in scope. The plan needs to better explain how the questions will be answered. Moreover, the plan would benefit from being more sharply focused in terms of the stated research objectives, especially in light of resource constraints. Of course, the tension is, do you write a plan towards the resources one has or write a plan towards the resources you want? At the very least, the program should prioritize the science questions. The SAB and the BOSC recommend that initially SHC emphasize focused questions and small victories, rather than the most ambitious projects at the beginning. In other words, SHC should emphasize those projects that are tractable and can be understood well. 





Engaging communities and building partnerships 


The SAB and the BOSC commend SHC for engaging stakeholders in community listening sessions. However, more structured and guided methods will allow for a better understanding of community values, needs/wants and constraints. There also remains some confusion about what SHC program means by community engagement. The SAB and the BOSC suggest that SHC clarify its view of what community engagement, participatory research and community self-assessment mean for the program. SHC can draw upon the previous work that has been done in this area (Israel et al 2005; NRC 2005; NRC 2008b; Pasick et al. 2010; U.S. EPA SAB 2001). 





Developing a typology of communities


The SAB and the BOSC are concerned about the time investment required to support the SHC plan to develop a typology of communities and the classification schemes being used to identify and classify communities. There are several different concerns. SHC’s efforts to include both social and ecological data in their typology can improve its usefulness to the EPA and distinguish the effort from traditional approaches to typology, but the SAB and the BOSC recommend that the SHC program identify and build upon typologies of communities already developed, for example, work done in urban planning and demography (Frey 2007; Frey 2012). Furthermore, studying the typology of communities may not provide the information needed by the SHC program. The program’s focus on decision support makes it clear that the ongoing efforts to develop a typology of decisions related to the environment will likely be the most useful investment. Having a typology of community decisions and the kind of information that one needs to inform choices, across different environmental decision making contexts or categories would be valuable (Gregory et al. 2012).  Ideally this typology would be widely accessible to those outside the agency as well.





Other issues needing attention


· Clearly identifying the responsible party for various activities and outputs (Sometimes it wasn’t clear if it was SHC or a partner that would be doing the work); 


· Clarifying how SHC would link with program offices and the agency’s regulatory decisions;


· Providing information about how many communities can/will be studied and how they are being selected (How are they prioritized? The current case study community, Durham, NC, while convenient, is not necessarily representative);


· Clarifying what is (and is not) meant by decision-support “tool;” 


· Improving alignment of science questions, activities, and outputs; 


· Explicitly identify the clients and the decisions that the clients need to make;


· Aiming for middle-ground models that have the right level of simplicity and synthesis;


· Given that ORD wants to have communities at the table and engaged, communicating the message of the Strategic Research Action Plan in ways accessible to communities; 


· Developing a definition of sustainability that applies to communities and is more functional relative to the goals of this program than the overall EPA definition and determining where the “future generations” piece fits in the definition; 


· Developing a better interface with decision-makers and explaining how models like TRIO support or aid decision-makers (e.g., What are the specific decisions that they need to make? What is the level of detail of the data that they need? Will the model provide this?); and 


· Providing more detail about the models is needed (e.g., what is TRIO?). There is considerable confusion about what they are and their level of complexity. 


Sustainability


How are ORD programs contributing to sustainability through their research plans and activities? What advice do the SAB and the BOSC have for each research program about advancing sustainability in future research?





The SHC program has integrated sustainability into its plans exceptionally well. The original foundation and rationale for the existence of EPA, to promote human health and the environment, provide a strong basis to pursue the SHC program. The SHC program brings that statement to life.





However, the emphasis on lack of integration as the chief barrier to sustainability does not sufficiently recognize that communities can identify a wide range of specific problems other than lack of integration that present barriers. Examples of barriers within the agency include disparate goals among staff and media-specific regulations that are not holistic. Barriers within the community may include lack of technical expertise, lack of data, and lack of professional staff.  Integration is one problem but not the only problem. 





Balancing immediate program needs and emerging issues 


As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?





Because SHC has a strong focus on both: (1) developing useful tools and platforms and (2) identifying the best processes for developing those tools, knowledge generated in this program will be translatable across a wide range of issues. This approach is well designed to build capacity within the program to meet unanticipated and emerging issues. 


Providing tools to effectively support communities


The Sustainable and Healthy Communities Research Program incorporated a number of diverse research elements (e.g., ecosystem goods and services, human health outcomes, waste and contaminant remediation, environmental indicators) in building a research program focused on supporting community decision-making. The SHC Strategic Research Action Plan aims to provide science-based research and tools to assist communities in evaluating their decisions from a sustainability perspective. What advice can the SAB/BOSC provide to help ensure this research and these tools will most effectively support communities in doing so?





There is a need to build effective partnerships with communities so that both communities and the agency have input and contribute to the process. This process should not be driven solely by the community or by the agency but rather be a partnership of the two that builds capacity in both. The EPA should recognize that communities may not always know what they need but that they also often have important knowledge that is difficult for those outside the community to know. To facilitate these interactions, SHC can collaboratively develop best practices and model structures by which communities can engage.





The goal of tool development is not to have SHC “fix” communities but to develop processes that allow communities to make better decisions. To be of greater value, tools should be applicable for a wide range of communities with different social and ecological attributes and resources. The SAB and the BOSC recommend that social, behavioral and decision scientists be part of this dialogue and play an important role in tool development so that tools, once developed, fit communities’ needs and budgets. 





SHC should acknowledge that information alone will not ensure that communities will make more sustainable decisions. Information can sometimes help, but often other social, behavioral, political or economic obstacles that impede progress. It would be beneficial for SHC to direct more attention to research that identifies how to select and use specific kinds of data to inform decisions and evaluate outcomes. 





It is not always obvious to communities or decision makers how to use tools and information. SHC needs to develop a plan to provide training and documentation to support use of the tools and information that will be developed by the program. Even the best tools and information will not be used without such support. Support tools also can provide information on how to make good choices. If the decision support tools allow people to see not only the outcome, but how good decisions are made, then communities will learn about the process of decision making and the lessons will be transferable across a variety of scales and communities.





Providing uniform, national-level data, as with the National Atlas, can be a valuable resource. Having such a resource is likely to spur new applications that may not be known at the outset. The library of ecosystem services is also an important value-added activity of the SHC program. There is opportunity to collaborate with other programs. For example, outputs under “Enhancing Community Public Health” can be pursued collaboratively with HHRA.


SHC Theme 4: Integrated Solutions for Sustainable Outcomes


The SHC’s fourth theme investigates sustainability practices within four high priority decision sectors identified during SHC community listening sessions. These sectors are: transportation, land use, buildings and infrastructure, and waste and materials management. There are three primary goals: to assess opportunities for communities to achieve greater synergies from practices within a given sector and across multiple sectors; to provide methods to more comprehensively account for these practices in terms of their social, economic, and environmental outcomes; and to collaboratively apply and refine these findings in partnership with specific communities (e.g., Durham, NC). Does the Committee agree that this fourth theme provides a useful way to integrate research within SHC? If so, what are the most important implementation questions that ORD must address?





The SAB and the BOSC applaud the integration that is evident in Theme 4. It is vital that tools and analysis be truly integrative across the range of social, economic and environmental realms. This theme is critical to bringing the SHC program together and, in many ways, represents the fruition of the first three themes. 





While the set of four decision sectors chosen as a result of feedback from communities are important, they are not all inclusive. It was not clear in the plan that all media (i.e., air, water, and land) will be analyzed for each of the decision sectors. 





The Strategic Research Action Plan does not clearly communicate how one extrapolates from one place-based analysis to other places. Extrapolation could occur at the level of the decision support processes and tools that are developed. The SHC program needs to explain this more clearly in the Strategic Research Action Plan. There was also some concern expressed that focusing on a single site is not sufficient. There is value in choosing multiple sites with different environmental, social and economic contexts to provide comparisons. The question of how to scale up and provide nationally relevant information from particular place-based research also deserves further thought. The point of case studies is to learn about process, and the lessons about process can be extrapolated and applied to other places.





There was concern about the ability of place-based research to identify outsourcing of negative impacts. For example, a community that exports wastes may shift problems to other communities. Tools should integrate across space similar to systems approaches that integrate across sectors. 





To aid in development of useful tools, the SHC program should review previous efforts at tool development. What other tool development efforts were successful and unsuccessful and why did prior programs succeed or fail. Learning from past failures is as important as learning from past successes.


While it is vitally important to take an integrative systems approach, there is a real danger that such approaches can become complex and unwieldy so that they do not deliver useful results in a reasonable time frame. The more one integrates, the more complicated and less tractable the problem can become. Great care needs to be taken to focus on the really crucial pieces of analysis to integrate and not get overly complicated. 





The SHC program should be cautious not to create sector-based silos (e.g., waste, infrastructure) as it removes disciplinary silos. There is opportunity to integrate across the decision sectors, as there are important interactions among them.


Proper balance between breadth and depth


Does the Committee feel that SHC has the appropriate balance of breadth and depth in its design? If out year budgets continue to shrink, what areas should SHC maintain as the primary areas of focus? Can the committee recommend areas that SHC should invest in if budgets increase?





As a whole, there is good balance with about the right tradeoff between breadth and depth. However, the plan could better highlight efforts being undertaken to understand system dynamics that include important interrelationships and the possibility of thresholds. Currently, much of the emphasis is on collecting data and developing metrics and less progress has been made on understanding system dynamics. 





Data collection should be more tightly linked to the decision-support process. The SAB and the BOSC recommend that SHC explicitly identify the likely suite of community objectives and desired outcomes, determine the metrics needed to measure performance or progress towards the objectives and direct data collection efforts for those metrics. 





All of the themes were seen as important, with Theme 2 perhaps being the most foundational to the other themes and science questions. Were budgets to be cut, the recommendation would be to prioritize the science questions and address the most important of these rather than eliminate any theme. In this regard, it was noted that it is important to consider the architecture of the program and to be attentive to linkages among the themes. For example, work is being undertaken in other themes to support efforts focused on Theme 2. 





There is much valuable research that could be accomplished if budgets were to grow. As it stands, the SHC program has set out a very ambitious plan without sufficient resources in the current budget to accomplish all of it. Expanding the budget would allow the SHC program to accomplish more of its research plan and to do so in greater depth that adds greater value. 





There is a strong need to invest more in social, behavioral and decision sciences. Decision-scientists, economists and sociologists should be integrated in a question-specific way. Individuals who study unintended consequences, which often arise because of behavioral responses, would be very useful. Ultimately, investing in these skill sets will increase the efficiency/effectiveness of SHC efforts. It also sends a strong signal to the academic community about the value of interdisciplinary work. 


Recommendations for the SHC program


· Integrating ecological and human health. The SAB and the BOSC commend EPA for recognizing the importance of bringing together human health and ecosystem services. Although this integration requires considerable effort, it is an important area that is worthy of investment. Moreover, EPA is the one agency that is positioned to do this. Although the communication flow among the different experts (e.g., ecosystem scientists and, human health scientists) does not always occur at the level needed, ORD is attempting to make these interactions happen. Sustained efforts to promote interaction and integration are needed. ORD should outline the barriers to this integration and think creatively about strategies that might help to overcome them. 





· Inclusion of social, behavioral and decision sciences. Social, behavioral and decision sciences are an essential component of the SHC program because they contribute to understanding human actions that drive environmental, social and economic change, the value of ecosystem services, development of decision-support tools, the design of policies, and the behavioral responses to policy changes. SHC has taken a step in the right direction but much work remains to be done. The SAB and the BOSC would like to see future efforts expanded. 





· Distinguishing research from implementation. Throughout the action plan, it was difficult to separate (a) research from implementation and (b) client from partner from community. The SAB and the BOSC suggests that SHC articulate more clearly its plan for research and how this plan fits in terms of interacting with local communities, state environmental agencies, and regional offices and distinguish research from implementation in the text. 





· Focusing the science questions and research. There was some concern that there were too many science questions, with most being sweeping in scope. The SAB and the BOSC recommend that the Strategic Research Action be edited to explain each of these science questions will be answered given the research that will be undertaken. This task would help to bring SHC to bring into sharper focus its stated research objectives, especially in light of resource constraints. The SAB and the BOSC also recommend that, at the very least, the program should prioritize the science questions. 





· Engaging communities and building partnerships. The SAB and the BOSC commend the SHC program or engaging stakeholders in community listening sessions. However, more structured and guided methods will allow for a better understanding of community values, needs/wants, and constraints. There also remained some confusion about what SHC means by community engagement. The SHC program should clarify its view of what community engagement, participatory research, and community self-assessment mean for the program. The SHC program should draw upon the previous work that has been done in this area.
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I. DRAFT SAB/BOSC CHARGE QUESTIONS FOR EACH BREAKOUT GROUP


1. FIRST YEAR PROGRESS


The Strategic Research Action Plans were developed during 2011, with the benefit of SAB and BOSC advice [Office of Research and Development (ORD) New Strategic Research Directions: A Joint Report of the Science Advisory Board (SAB) and ORD Board of Scientific Councilors (BOSC). ( EPA-SAB-12-001)]. 





Charge Question:  How are the ORD research programs progressing in the first year of implementation? Are the research activities planned for FY 13 and future years appropriate for answering the science questions in the Strategic Research Action Plan?





2. SUSTAINABILITY


The SAB and BOSC concluded in the October 21, 2011 report that “…ORD’s research frameworks can advance EPA’s adoption of sustainability as a core principle by more consistently and clearly describing where and how ORD research relates to sustainability.”





Charge Question: How are ORD programs contributing to sustainability through their research plans and activities? What advice does the SAB and BOSC have for each research program about advancing sustainability in future research?





3. BALANCING IMMEDIATE PROGRAM NEEDS AND EMERGING ISSUES


Meeting program and regional needs is a primary objective of ORD research. The highest priority needs of the programs tend to be those that are most immediate. Another important role for ORD is to anticipate the future scientific needs of the programs and regions, areas of research that tend to get less support from the EPA partners. Anticipating emerging issues and investing in innovative approaches that could lead to more sustainable, less expensive or timely solutions often requires longer term and potentially higher risk research. The Strategic Research Action Plans strike a balance in addressing current priorities and future science needs; however, new emerging issues will likely arise that are not currently anticipated.





Charge Question: As we consider science for the future, while budgets continue to shrink, how should ORD balance its commitments in the Strategic Research Action Plan with the need to advance science on emerging issues?



PROGRAM SPECIFIC QUESTIONS





Air, Climate and Energy Charge Question:


To create an integrated program, research in ACE is organized in three Themes: 1) Assess Impacts, 2) Prevent and Reduce Emissions, and 3) Respond to Changes in Climate and Air Quality. Research related to energy and environment is not a specific focus, but is most prevalent in Theme 2. Relevant topics include research on near-road air pollution, multi-pollutant research, and greenhouse gas impacts. 


· How do we bring together research on biofuels, oil and gas measurement methods, combustion related pollutant effects and modeling/decision support tools into a coherent whole to address the environmental effects of energy production and use?


Safe and Sustainabile Water Resources Charge Questions: 


· ORD has integrated programmatic research, with EPA Program Office input, to begin developing a strategic nutrient management plan for the nation with the intent of accomplishing the SAB’s recommended goal to reduce reactive nitrogen by 25 percent. Are there research gaps that would impede accomplishing this goal? (for example, should we be looking at green infrastructure for removing nutrients as well as for controlling storm water?)


· To better accomplish our goal of using a variety of approaches to address stormwater issues, should EPA also consider incorporating natural infrastructure into research on constructed green and gray infrastructure?


Sustainable and Healthy Communities Charge Questions: 


· The Sustainable and Healthy Communities Research Program incorporated a number of diverse research elements (e.g., ecosystem goods and services, human health outcomes, waste and contaminant remediation, environmental indicators) in building a research program focused on supporting community decision-making. The SHC Strategic Research Action Plan aims to provide science-based research and tools to assist communities in evaluating their decisions from a sustainability perspective. What advice can the SAB/BOSC provide to help ensure this research and these tools will most effectively support communities in doing so?


· The SHC’s fourth theme investigates sustainability practices within four high-priority decision sectors identified during SHC community listening sessions. These sectors are: transportation, land use, buildings and infrastructure, and waste and materials management. There are three primary goals: to assess opportunities for communities to achieve greater synergies from practices within a given sector and across multiple sectors; to provide methods to more comprehensively account for these practices in terms of their social, economic, and environmental outcomes; and to collaboratively apply and refine these findings in partnership with specific communities (e.g., Durham, NC).  Does the Committee agree that this fourth theme provides a useful way to integrate research within SHC? If so, what are the most important implementation questions that ORD must address? 


·  Does the Committee feel that SHC has the appropriate balance of breadth and depth in its design? If out year budgets continue to shrink, what areas should SHC maintain as the primary areas of focus? Can the committee recommend areas that SHC should invest in if budgets increase?  


Chemical Safety for Sustainability Charge Questions:  


· Is the CSS program well positioned to support EPA needs in the three key areas of endocrine disrupting chemicals, nanotechnology, and computational toxicology research?


· How well has the exposure component of the CSS research program progressed since its inception?


Human Health Risk Assessment Charge Questions:  


· The HHRA research program is committed to modernizing methods to evaluate the health effects of pollutants, consistent with advice of the SAB/BOSC and National Academy of Sciences. What aspects of the hazard and dose-response assessments produced by the HHRA research program are most likely to benefit from the application of state-of-the-art data streams and methods (e.g., in vitro toxicity testing results, gene expression profiling data, bioinformatics and QSAR modeling)? Additionally, what approaches can be envisioned to enhance risk managers’ understanding, use and acceptance of these new methods?


· In the 2010 mid-cycle progress review of the HHRA program the Board of Scientific Counselors noted that "IRIS assessments and ISAs are among the most heavily peer reviewed documents provided by scientists anywhere." How can the HHRA research program efficiently obtain robust peer reviews that contribute to the scientific integrity of assessments without impacting the timely provision of documents with public health value? Additionally, can the SAB/BOSC provide advice on the appropriate overall balance of peer review of individual products versus other recommended scientific capacity-building activities?


Homeland Security Charge Question: 


· The HSRP has conducted research primary to support EPA's homeland security mission, i.e., response to acts of terrorism. In 2011, the SAB and BOSC stated that “the program should consider expanding research and capabilities in relation to natural disasters…” What advice (e.g., strategic, tactical, structural) can the SAB give to guide the program toward this broader role?





II. DRAFT CHARGE QUESTIONS FOR GENERAL ORD/PLENARY SESSION





 1. INTEGRATION ACROSS PROGRAMS 


By their very nature, environmental issues are cross-disciplinary. Pollutants move and change across air, land, water and species. Energy, health, environmental justice and ecology are cross cutting topics. To organize research that is so intertwined requires a structure. By realigning its program from 16 distinct research topics to six related programs, ORD has made it a priority to eliminate stove-piped research and foster integrated, transdisciplinary research. 


In the first year of implementation, the National Program Directors are in the early stages of managing each research program, while also taking steps to integrate across the six programs. This requires a balance of formally organizing and integrating research that relates to multiple programs, without creating additional, separate research programs.


While there are numerous topics that involve integration, ORD has selected five examples to present as case studies for the SAB and BOSC to consider. These five integrated topics reflect a range of dimensions including:


· topics that ORD has just begun to integrate and others that are further developed


· topics germane to every research program and others more narrowly focused among two or three


· topics that are more immediately client-driven and others that are longer-term


Integrated Topics: 


· Nitrogen


· Global Climate Change


· Children’s Health/Environmental Justice


· Applying new chemical assessment approaches in human health risk assessment


· Endocrine-mediated Dose-Response


Charge Question: Based on the presentation of five integrated topics, what advice can the SAB and BOSC provide to help ORD succeed in integrating research across the ORD programs? How can different approaches to integration help us achieve our research goals?








2. INNOVATION


The Path Forward principles that guide ORD’s realigned research program emphasize pursuing innovative, ground-breaking research. To address increasingly complex and expensive environmental problems, innovative solutions are needed.


Charge Question: How can ORD's initial innovation activities be improved to ensure continued and long term benefits for EPA? Are there useful experiences and lessons from other research organizations about managing innovation? What guidance can the SAB and BOSC provide for ORD in developing metrics that would be most effective in assessing the success of our innovation efforts?
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Lessons Learned Reports and Publications Related to Innovation and Research





Fagerberg, J., Mowery, D.C., & Nelson, R.R.(Eds.). 2006. The Oxford Handbook of Innovation, New York: Oxford University Press.





This compilation of essays and articles is a wealth of information across the issue of innovation.





Gupta, Anil. 2010. India's hidden hotbeds of invention. TED; Ideas Worth Spreading. http://www.ted.com/speakers/anil_gupta.html (accessed 09/04/12).





Looking to the poor of India, business professor Anil Gupta saw innovations and talent that were not being supported. In response, he started the Honey Bee Network and began searching the country with colleagues, often on foot, finding a myriad of inventions developed out of necessity. These discoveries are documented and often shared with the global community, just as pollen is gathered by the honeybee to the benefit of both. Since 1988, the network's database of original inventions has grown to over 12,000, and its newsletter is now published in eight languages and distributed to 75 countries.





Gupta also worked with the government of India to establish the National Innovation Foundation, which holds national competitions to encourage new inventors and helps sustain them through the National Micro Venture Innovation Fund. Through his efforts, Gupta has uncovered groundbreakingly useful devices such as a pedal-operated washing machine, a micro-windmill battery charger, a hoe powered by a bicycle, and many more.





Mumford MD. 2000. Managing creative people: strategies and tactics for innovation. Human Resource Management Review 10(3):313-351





With rapid changes in technology, and global competition, the success of many organizations has become progressively more dependent on their ability to bring innovative products to market. Ultimately, however, innovation depends on the generation of creative, new ideas. Accordingly, the literature bearing on the nature of creativity is reviewed to identify the conditions that influence innovation. Observations about the nature of creativity are used to draw conclusions about the kind of human resource management strategies that might enhance creativity. It is argued that organizations should consider multiple interventions that take into account the individual, the group, the organization, and the strategic environment when selecting interventions intended to enhance creativity.





National Academies of Science. 2012. Fostering Partnerships and Linkages in Sustainability Science and Innovation - A Symposium. http://sites.nationalacademies.org/PGA/sustainability/SustainabilitySymposium/ (accessed 09/05/12)





An ad hoc committee will organize a three day public symposium on fostering partnerships and linkages between disciplines, sectors, agencies and nations in sustainability science and innovation. The symposium will feature invited presentations and discussions to showcase federal investments and institutional structures regarding sustainability, identify opportunities to help promote practices that would lead communities toward sustainability, and address communication issues needed to recognize science and innovation as central to the understanding and adoption of sustainable practices. The symposium is intended to better define issues and help forge new collaborations. The format will include multi-partner panels, plenary and breakout sessions addressing a variety of sustainability concepts, including, but not limited to, examples of successful partnerships, communication and outreach of sustainability science, sustainability metrics, infrastructure and data needs, and international sustainability efforts. The symposium will include participants from federal, state and local government, the private sector, academia, nongovernmental organizations, and international bodies involved in sustainability issues. The symposium will be held in the spring of 2012 and a brief individually-authored summary of the event will be issued. 





National Institutes Review of Research for Innovation





The NIH reviews all of their research and program grants for criteria including Significance and Innovation. The researcher is asked to think about a series of questions such as: 1. Does the application challenge and seek to shift current research or clinical practice paradigms by utilizing novel theoretical concepts, approaches or methodologies, instrumentation, or interventions? Are the concepts, approaches or methodologies, instrumentation or interventions novel to one field of research or novel in a broad sense? Is a refinement, improvement, or new application of theoretical concepts, approaches or methodologies, instrumentation, or interventions proposed? Innovation as defined by NIH, reflects an interest in moving the field of research forward, creatively tackling problems and issues. Innovation is scored using a 9 point rating scale (1=exceptional;9=poor)and a cumulative score is determined by calculating the mean sore from all the reviewers impact/priority scores and multiplying the average by 10 thus the overall score across reviewers is given as a score of 10 (high impact) through 90 (low impact) is given. Some of these criteria could be modified for application for the EPA proposals. More information both about developing innovative research proposals as well as understanding the review process including metrics for scoring innovation can be found at http://grants.nih.gov/grants/writing_application.htm (Writing your application -grants process overview) and http://grants.nih.gov/grants/peer_review_process.htm (Peer review process) respectively. 


 


Ness, R.B., 2012. Innovation generation: how to produce creative and useful scientific ideas. New York, NY: Oxford University Press.





This book describes tools and techniques to expand the ability to generate original ideas: analogy, expanding assumptions, pulling questions apart, changing point of view, reversing thinking and getting the most out of multidisciplinary groups, among others.





Samet, J.M., R. B. Ness. 2012. Epidemiology, austerity, and innovation. American Journal of Epidemiology 175:975-978.





In considering the state of epidemiologic research, these are the "best" and the "worst" of times-the "best" from the perspective of scientific opportunities and the "worst" from the perspective of funding. In this commentary, the authors address this time of funding austerity from the points of view of individual researchers and research institutions. For researchers, the new tools of "-omics," large databases, communication by means of the World Wide Web, and global access offer ever-expanding scientific opportunities. The authors comment on research directions for which there is an enhanced likelihood of funding success: clinical and translational research, outcomes and effectiveness research, and global health research. The authors emphasize the need to be innovative and not bound by the conventional. For institutions, the authors suggest attention to innovation and impact, social networking, and finding the "right size" for training programs. Academic institutions also need to invest, supporting researchers and their ideas. Epidemiologists need to be true to their mission and prove that they can use innovation to advance health and welfare in a measurable way. Doing so will ensure that over the long term, epidemiologic research will remain a cornerstone for advancing population health.





Slappendel C. 1996. Perspectives on innovation in organizations. Organization Studies 17(1):107-129





This paper maps out the literature on innovation in organizations in terms of three theoretical perspectives. These are referred to as the individualist perspective, the structuralist perspective, and the interactive process perspective. The perspectives provide the reader with a framework both for organizing this voluminous literature, and for understanding the key theoretical and methodological differences that are evident within this field.





Innovation and Metrics





Boly, V., L. Morel, M. Camargo, M. 2012. Improving performance evaluation metrics to manage innovative projects. International Journal of Technology Intelligence and Planning, 8 (3), pp. 215-232. 


As with any process, innovation requires control and evaluation operations in order to improve management practices. This research focuses on the concept of evaluation concerning innovation project management (from idea to launch). Indeed, literature attests to numerous productions in the field of project management and there are many software packages available. A performance benchmark conducted on the most successful software confirms that the project manager has few elements in relation to the characteristics of innovation, including: newness, uncertainty and learning. Consequently, this research fills the gap in the field of project reporting and evaluation of innovation. The research results are a list of variables to be followed by innovators throughout a project (in particular during the fuzzy front end).





Bonvillian, W.B., R van Atta, 2011. Applying the DARPA model to energy innovation. Journal of Technology Transfer, 36 (5), pp. 469-513. 





ARPA-E offers a new innovation institutional model to meet energy technology challenges. Because it is explicitly based on DARPA, this article reviews the noted DARPA approach in detail. Briefly citing well-known features of DARPA, it explores a number of important features that have not been well discussed in the policy literature on DARPA. These include DARPA's ability to undertake multigenerational technology thrusts, the synergies it has been able to create through complementary strategic technologies, its ability to build an advocate community, and connections it has built to larger innovation elements downstream from DARPA. It has also taken on incumbent technologies within both DOD and in the private sector, used ties to DOD leadership to press its advances, and supported initial market creation. The article then reviews the new ARPA-E model in detail, commenting first on how ARPA-E has adopted key DARPA approaches. It then discusses new features ARPA-E is adopting, driven by the unique demands of the complex, established energy sector. These include new ways: (1) to sharpen the research visioning, selection and support processes, (2) to build a community of support, important to its political survival, and (3) to implement technologies it supports. In addition, the further DARPA features enumerated above provide potentially useful future guideposts to ARPA-E. The paper closes with a discussion of the difficult technology implementation problems on the "back end" of the innovation system-including demonstrations, test beds, and initial markets. The article posits that both agencies must further address these implementation issues by fostering additional downstream partnerships, including between government and private sector.
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For organizations like GE, P&G, and Visa, management innovation is the secret to success. But what is management innovation? Why is it so important? And how can other companies learn to become management innovators? This article from expert Gary Hamel answers those questions. A management breakthrough can deliver a strong advantage to the innovating company and produce a major shift in industry leadership. Few companies, however, have been able to come up with a formal process for fostering management innovation. The biggest challenge seems to be generating truly unique ideas. Four components can help: a big problem that demands fresh thinking, creative principles or paradigms that can reveal new approaches, an evaluation of the conventions that constrain novel thinking, and examples and analogies that help redefine what can be done. No doubt there are existing management processes in your organization that exacerbate the big problems you're hoping to solve. So how can you learn to identify them? Start by asking a series of questions for each one. For instance, who owns the process? What are its objectives? What are the metrics for success? What are the decision-making criteria? How are decisions communicated, and to whom? After documenting these details, ask the people involved with the process to weigh in. This exploration may reveal opportunities to reinvent your management processes. A management innovation, the author says, creates long-lasting advantage when it meets at least one of three conditions: It is based on a novel principle that challenges the orthodoxy; it is systemic, involving a range of processes and methods; or it is part of a program of invention, where progress compounds over time. So far, management in this century isn't much different from management in the previous one, says Hamel. Therein lies the opportunity. You can wait for a competitor to come upon the next great management process and drive you out of business-or you can become a management innovator right now.
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Despite increasing recognition that innovation networks comprising university, business and government are important in fostering innovation, few scales have been developed for use in assessing their management. Existing measures are predominantly biased towards technical and financial aspects. Furthermore, the few scales that examine social factors remain limited to the viewpoint of only one type of participant involved such as businesses, ignoring the multitude of views of the other network participants. Based on both qualitative and quantitative research, this contributes addresses these issues by proposing validated scales to assess power distribution, coordination, harmony, communication and R&D efficiencies of innovation networks.





Scott D. Anthony, Mark W. Johnson, Joseph V. Sinfield, Elizabeth J. Altman. 2008. The Innovator's Guide to Growth: Putting Disruptive Innovation to Work; Chapter 10: Innovation Metrics. Harvard Business Press Books. Boston MA. 321 pages. 
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Email: nugent.angela@epa.gov








From: Angela Nugent
To: Daniel, Terry C - (tdaniel)
Cc: Deborah Swackhamer
Subject: Re: may be a minute or two late calling in
Date: 09/25/2012 02:07 PM


Please let me konw when you call in, Terry.
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Daniel, Terry C - (tdaniel)" ---09/25/2012 01:59:30 PM---TD Terry C. Daniel


From:    "Daniel, Terry C - (tdaniel)" <tdaniel@email.arizona.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 01:59 PM
Subject:    may be a minute or two late calling in


TD


 
Terry C. Daniel 
Emeritus Professor of Psychology and Natural Resources
University of Arizona



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:tdaniel@email.arizona.edu

mailto:dswack@umn.edu






From: CLHAI@aol.com
To: Angela Nugent/DC/USEPA/US@EPA
Cc: CLHAI@aol.com
Subject: RE:Comments on Libby Amphibole Asbestos For Sept.25/12.
Date: 09/21/2012 12:51 PM
Attachments: SA34C6~1.DOC


Hello Angela:
My comments on the Libby Amphibole Asbestos report for the Sept. 25. Teleconference are
attached.
 
Cecil.
 
Cecil Lue-Hing, D.Sc., P.E., DEE, NAE.
Cecil Lue-Hing, & Assoc., Inc.
6815 County Line Lane
Burr Ridge, Illinois 60527-5724
Ph: 630 986-5751
Fax: 630-986-0607
Cell:.773-230-9049



mailto:CLHAI@aol.com

mailto:Angela Nugent/DC/USEPA/US@EPA

mailto:CLHAI@aol.com



SAB.CLH. Homework Review Notes. Libby Amphibole Asbestos For September 25, 2012.


General comments


The Panel did a good job of reviewing a literature review of a difficult topic, conducted by the EPA, and offered some important recommendations based on their findings.


Specific comments



Letter to the Administrator


The letter to the administrator is straightforward, it states the purpose of the review, and presents a summary of the Panel’s recommendations aimed at improving the EPA’s report.  The format is simple and easy to read.


The Executive Summary


The executive summary is easy to read, it presents the charge questions, offers brief discussions on each, presents opinions as to whether or not EPA’s treatment of the various topics was considered satisfactory, and directs the reader to more detailed discussions and recommendations in the body of the report.  


The Body of the Report


The body of the report is generally well done, it presents detailed discussions of all the general and specific charge questions, and offers recommendations where appropriate.


Susceptible Subpopulations



There appears to be some conflict/uncertainty as to whether women and children represent susceptible subpopulations, as per the following examples:



Page 6, lines 17-18 ---- concern for the impact on susceptible subpopulations, especially women and children, remains an issue.---


Page 30, lines 36-39  --- There is little discussion of gender, except in places where the number of females is listed as too few to analyze in any detail.  The SAB did not regard this as a serious concern because it is reasonable to assume that females and males have similar probabilities of developing LPT.


Page 32, line 26 --- but concerns remain for the impact on susceptible subpopulations, especially women and children -----


Clarifications Requested 


This appears on p 37.  Questions – If clarifications are made, will they appear in the revised EPA report? Or do we expect anything to be done about this request?  Or were these clarifications intended to be recommendations?


Typographicals


Page 16 line 7, --- it is inaccurate in too many places, as noted below --- too many implies that a few less inaccuracies would be acceptable --- suggestion, drop “too”


Page 33 line 16,  --- should that be than ----?



Page 34 line 38, --  should fibers > 0.44um,  be fibers wider than 0.44 um? as in line 40?


Quality Review Questions


1 – Were the original charge questions to the committee adequately addressed?



      Yes


2 – Are there any technical errors or omissions in the report or



      issues that are inadequately dealt with in the Panel’s report?



      None that I detected


3 – Is the Panel’s draft report clear and logical? and



      Yes


4 – Are the conclusions drawn or recommendations provided supported by



      the body of the Committee’s report



      Yes







From: Angela Nugent
To: Diana-M Wong
Cc: Vanessa Vu; Thomas Brennan
Subject: Fw: Another additional public comment regarding the 9/25/2012  Quality Review of the Libby Amphibole Asbestos draft report
Date: 11/08/2012 03:22 PM
Attachments: Mohr - 11.07.12.pdf


Hello Diana,


I received the comments below and ask you to please forward them to members of the Libby Amphibole Asbestos Review Panel, as requested by the
public commenter, Lawrence Mohr.


Please cc me on the email.


Thanks,
Angela


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


----- Forwarded by Angela Nugent/DC/USEPA/US on 11/08/2012 03:22 PM -----


From:    Angela Nugent/DC/USEPA/US
To:    
Date:    11/08/2012 03:21 PM
Subject:    Another additional public comment regarding the 9/25/2012  Quality Review of the Libby Amphibole Asbestos draft report


Note to Members of the Chartered SAB


Please find attached comments received yesterday from Dr. Lawrence Mohr. related to the September 25, 2012 chartered SAB teleconference on the
Libby Amphibole Asbestos IRIS Assessment,.


He asked that they be provided to you and to members of the SAB Asbestos Review Panel. 


They are posted on the web page for the September 25, 2012 quality review.
http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Via Email  
Dr. Angela Nugent 
Designated Federal Officer 
EPA Science Advisory Board (1400R) 
1200 Pennsylvania Avenue, N.W. 
Mail Code: 1400R 
Washington, DC 20460 
  
Re: Draft Libby Amphibole Asbestos IRIS Assessment 
  
Dear Dr. Nugent: 
  
With respect to the EPA Libby Amphibole Asbestos (LAA) assessment, I understand that the chartered 
SAB requested revision to certain portions of the SAB Panel draft report to better address whether 
localized pleural thickening is an appropriate endpoint.  I further understand that the SAB has asked for a 
more complete discussion of the SAB Panel’s conclusions with respect to the studies that the SAB Panel 
cited on page 18 of its August 30, 2012 DRAFT Quality Review Report.of the EPA DRAFT Assessment 
entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 
  
I have just completed my own critical assessment of those same studies and have concluded that there 
are conflicting results, inconclusive evidence, and considerable scientific uncertainty regarding a causal 
relationship between localized pleural thickening and pulmonary function deficits.  Furthermore, there are 
other excellent studies, which were not considered by the SAB Panel, that show no statistically significant 
or clinically significant correlation association between pleural plaques and decreased pulmonary 
function.  Because the work of the SAB continues on this issue, I am respectfully providing the SAB with 
the attached summary of my critical assessment of the literature cited by the panel, for the purpose of 
aiding the SAB in achieving a balanced and scientifically rigorous final report. 
  
I recommend that the SAB advise the EPA to conduct a formal, systematic and scientifically rigorous 
weight of evidence evaluation to assess the strength of any EPA assertion that pulmonary deficits (or any 
other functional impairments) are due to localized pleural thickening.  The strengths and limitations of the 
full body of relevant scientific and medical literature should be taken into consideration and evaluated by 
scientifically rigorous weight of evidence guidelines  In the absence of a scientifically rigorous weight of 
evidence evaluation which  assesses the full range of literature on this topic, I recommend that the SAB 
avoid implying that localized pleural thickening, per se, typically or universally causes pulmonary function 
impairment, or is on the pathway to impairment.  I further recommend that the SAB withhold final 
publication of its Quality Review Report until after the recommended weight of evidence evaluation has 
been completed. 
  
In its peer review report on the draft IRIS assessment, the National Academy of Sciences stressed the 
importance of EPA conducting a robust weight of evidence (WOE) evaluation as part of the IRIS process.  
In light of the National Academy of Sciences recommendation, and consistent with the information 
contained in my attached report, it would be especially appropriate for the SAB to develop scientifically 
rigorous weight of evidence guidelines and conduct a formal weight of evidence evaluation of the 
association between localized pleural thickening (pleural plaques) and pulmonary function.  I strongly 
recommend that the EPA conduct this weight of evidence evaluation as soon as possible. 
  
I would appreciate your forwarding this recommendation and my attached report to Dr. Agnes Kane, to 
the SAB Panel that considered the referenced assessment, and to the full chartered SAB.  Thank you.  
Please feel free to contact me if you have any questions.  
  











Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P. 
Professor of Medicine, Biostatistics and Epidemiology   
Director, Environmental Biosciences Program 
Attending Physician, Pulmonary Medicine Consult Service 
Medical University of South Carolina 
135 Cannon Street, Suite 405, PO Box 250838 
Charleston, South Carolina 29425 
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EXECUTIVE SUMMARY 
This report is respectfully submitted to the United States Environmental Protection Agency 



(EPA) Scientific Advisory Board (SAB) for the purpose of providing objective clinical and 



scientific background information, as well as professional comments and recommendations, 



pertaining to statements regarding the relationship between asbestos-related localized pleural 



thickening [LPT] (also known as pleural plaques) and lung function which are contained in the 



DRAFT Report of the EPA Scientific Advisory Board Quality Review of the EPA DRAFT Assessment 



entitled Toxicological Review of Libby Amphibole Asbestos (August 2011), dated August 30, 



2011 (DRAFT Quality Review Report). 



 



The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective 



evidence, expert professional commentary, conclusions and recommendations regarding the 



conflicting scientific literature, inconclusive evidence, considerable scientific uncertainty and 



doubtful clinical significance pertaining to the relationship between isolated asbestos-related 



LPT (pleural plaques) and lung function at the present time. 



 



I focused this detailed review on the DRAFT Quality Review Report and the literature it cites on 



page 18 to determine to what extent the cited literature supports proposed conclusions 



regarding the association between isolated asbestos-related LPT (pleural plaques) and lung 



function.  I have determined that the cited literature does not provide strong, unequivocal 



scientific evidence to support the broad conclusions of the DRAFT Quality Review Report.  The 



following conclusions and recommendations are submitted to the EPA Scientific Advisory 



Board: 



 



CONCLUSIONS 



 



1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature 



regarding the relationship between asbestos-related localized pleural thickening and 



lung function.  In this regard, there is considerable uncertainty about the scientific 
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validity of any assertion that “LPT is associated with reduced lung function.”  Further 



rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can 



make this assertion with any acceptable degree of scientific certainty. 



2. There is no weight of evidence study, based upon scientifically rigorous weight of 



evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that 



“LPT is associated with reduced lung function.”  Thus, it is not clear exactly what 



scientific criteria the EPA Scientific Advisory Board used to support this statement. 



3. The body of literature cited in the DRAFT Quality Review Report to support the assertion 



that “LPT is associated with reduced lung function” does not provide a definitive, 



scientifically rigorous basis for making such an assertion.  Indeed, one cited publication 



does not even address the relationship between LPT and lung function and one cited 



publication is a letter to the editor regarding another cited publication without 



consideration of the scientifically robust response from the authors. 



4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the results of a robust, peer-reviewed Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory 



Health Effects of Asbestos in the journal CHEST [4] in which there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with 



the statement “pleural plaques alter lung function to a clinically significant degree.”  



5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site 



that was prepared by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe 



restriction in breathing capacity and does not include LPT (pleural plaques) among the 



strongest risk factors for restrictive changes in pulmonary function in Libby Community 



Environmental Health Project participants.  The ATSDR position appears to be 
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inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated 



with reduced lung function.” 



 



RECOMMENDATIONS 



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening 



is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect 



the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily 



pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should 



make it clear that, although some reports suggest a small, restrictive decrement in lung 



function associated with LPT, there are a number of other excellent reports that show 



no statistically or clinically significant decrement in lung function associated with 



asbestos-related LPT, especially after controlling for parenchymal changes indicative of 



interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that 



there is considerable scientific uncertainty about whether or not any significant 



relationship between asbestos-related LPT and a decrement in lung function typically or 



universally exists at this time. 



2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated 



with reduced lung function” and replace it with a statement that takes into account the 



fact that a large body of scientific literature shows that there is no statistically or 



clinically significant decrement in lung function associated with asbestos-related LPT, 



especially after controlling for parenchymal changes indicative of interstitial fibrosis.  



Once again, the EPA Scientific Advisory Board should make it clear that there is 



considerable scientific uncertainty about whether or not any significant relationship 



between asbestos-related LPT and a decrement in lung function typically or universally 



exists at the present time. 



3. Do not support the assertion that “LPT is associated with reduced lung function” as a 



reason for using localized pleural thickening [LPT] as the critical endpoint for deriving 
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the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby 



Amphibole Asbestos at this time.  In view of numerous conflicting reports in the 



scientific and medical literature, as well as the considerable scientific uncertainty 



regarding whether or not any significant relationship between asbestos-related LPT and 



a decrement in lung function typically or universally exists, there is no clear-cut, 



scientifically rigorous basis for using the statement “LPT is associated with reduced lung 



function” as a reason for using LPT as the critical endpoint for deriving the RfC at the 



present time. 



4. That the EPA Scientific Advisory Board convene an independent, objective panel of 



experts in asbestos-related respiratory health effects to develop scientifically rigorous 



weight of evidence guidelines for investigating any association between asbestos-related 



LPT and lung function. [24, 25, 26] 



5. That the EPA Scientific Advisory Board subsequently convene an independent, objective 



panel of experts in asbestos-related respiratory health effects  to perform a formal 



weight of evidence evaluation of the association between asbestos-related LPT and lung 



function, based upon previously determined, scientifically rigorous weight of evidence 



guidelines, for the purpose of providing a clear-cut, robust, scientifically valid 



assessment of this association. [24, 25, 26] 



6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung 



function” as a reason for using localized pleural thickening [LPT] as the critical endpoint 



for deriving the inhalation reference concentration (RfC) in the IRIS assessment 



pertaining to Libby Amphibole Asbestos after the previously recommended weight of 



evidence evaluation has been completed. 



7. Withhold publication of the final version of the final EPA Scientific Advisory Board 



Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011) until after the previously recommended 



weight of evidence evaluation has been completed.  The final version of this report 



should address the scientific appropriateness of using the statement “LPT is associated 
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with reduced lung function” as a reason for using localized pleural thickening [LPT] as 



the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS 



assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence 



contained in the recommended evaluation. 



8. Consider, address and reference the American College of Chest Physicians Consensus 



Statement on the Respiratory Health Effects of Asbestos [4] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011).  



9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site 



that was published by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011). 
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INTRODUCTION 



This report is respectfully submitted to the United States Environmental Protection Agency 



(EPA) Scientific Advisory Board (SAB).  Because of my knowledge and extensive experience as 



an academic pulmonologist, my expertise in occupational and environmental lung disease and 



my expertise in clinical risk assessment, I was asked by Exponent to prepare and submit this 



report for the purpose of providing objective clinical and scientific background information, as 



well as professional comments and recommendations, pertaining to statements regarding the 



relationship between asbestos-related localized pleural thickening [LPT] (also known as pleural 



plaques) and lung function which are contained in the DRAFT Report of the EPA Scientific 



Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011), dated August 30, 2011 (DRAFT Quality Review 



Report). 



 



The assessments and comments in this report are provided in response to Question 2 on page 



18 of the DRAFT Quality Review Report: 



 



Question 2.  Radiographic evidence of localized pleural thickening in humans was concluded by 



the EPA to be an adverse effect and was selected as the critical effect for the derivation of the 



RfC.  Pleural thickening is associated with restrictive lung function, breathlessness during 



exercise and, for some individuals, chronic chest pain.  Please comment on whether the selection 



of this critical effect and its characterization is scientifically supported and clearly described.  If a 



different health endpoint is recommended as the critical effect for deriving RfC, please identify 



this effect and provide scientific support for this choice. 



 



This report is submitted for the purpose of addressing the language in Question 2 which states 



that “Pleural thickening is associated with restrictive lung function.”  In that regard, this report 



will more specifically focus on the relationship between localized pleural thickening [LPT] and 



lung function, since this is a particularly important area of concern. 



 











 8 



Localized pleural thickening (LPT) is defined as discrete areas of non-malignant pleural fibrosis 



that almost always arise from the parietal pleura.   On histological examination, LPT is relatively 



acellular, with a “basket-weave” appearance of collagen bundles.   Asbestos fibers may 



occasionally be seen within area of LPT, but asbestos bodies (so called “ferruginous bodies”) are 



usually not present. [1, 2]   The pathogenesis LPT is uncertain, but it is generally thought that 



asbestos fibers reach the parietal pleura via lymphatic channels and cause an inflammatory 



reaction in the parietal pleura tissue.  Calcification is reported in 10%–15% of cases. [2]  



 



It is clear that diffuse pleural thickening related to asbestos exposure is typically associated with 



significant restrictive ventilatory impairment.  However, diffuse pleural thickening is a distinct 



entity that is very different from LPT.  In contrast to diffuse pleural thickening, for LPT there are 



multiple conflicting reports, as well as considerable scientific uncertainty, about whether or not 



there is a significant association between LPT and the development of restrictive lung function 



in asbestos-exposed individuals.   In this regard, there is no clear-cut, definitive scientific 



evidence that isolated LPT, in and of itself, is typically or universally associated with a 



statistically significant, or clinically significant, reduction in lung function. 



 



The DRAFT Quality Review Report states that “LPT is associated with reduced lung function.”  In 



my opinion this statement is an oversimplification and overstatement of currently available 



scientific evidence, and does not accurately reflect full body of scientific evidence pertaining to 



the relationship between LPT and lung function in asbestos-exposed individuals.   While some 



reports do suggest a small statistically significant reduction in lung function among individuals 



with asbestos-related LPT, there are a number of other excellent reports that show no 



statistically or clinically significant decrement in lung function associated with asbestos-related 



LPT, especially after controlling for parenchymal changes indicative of interstitial fibrosis.  This 



is the stated position of the esteemed British Thoracic Society. [3]   In view of these conflicting 



reports and significant scientific limitations of some reports that suggest a relationship between 



LPT and reduced lung function, there is considerable scientific uncertainty about whether or 



not such a relationship typically or universally exists. 
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Furthermore, in my professional experience, at the present time the vast majority of 



pulmonologists do not believe that there is a direct, clinically significant relationship between 



LPT and a reduction in lung function.  This professional viewpoint is supported by published 



reports that show no reduction in lung function associated with LPT, as well as published 



reports that suggest a small reduction in lung function associated with LPT in which the lung 



function parameters remain well within the normal range and are not clinically significant.  The 



lack of clinical significance is reflected in the results of a robust Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory Health 



Effects of Asbestos in the journal CHEST in 2009. [4]   In this report there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with the 



statement “pleural plaques alter lung function to a clinically significant degree.”  That is, among 



prominent experts in the respiratory health effects of asbestos, there is strong disagreement 



with the assertion that there is a clinically significant relationship between pleural plaques and 



reduced lung function.  In this regard, the language in the DRAFT Quality Review Report seems 



to be in direct conflict with the American College of Chest Physicians Consensus Statement on 



the Respiratory Health Effects of Asbestos.  In this regard, I believe it is important for the EPA 



Scientific Advisory Board to carefully consider the strongly held view of a large number of 



experts in the respiratory health effects of asbestos that there is no clinically significant 



association between pleural plaques [LPT] and reduced lung function.  While this view is 



fundamentally important in its own right, as part of the large body of medical literature 



pertaining to the relationship between pleural [LPT] and lung function, it is also important for 



the EPA Scientific Advisory Board to address this matter with an appropriate clinical 



perspective.  While clinical issues are typically beyond the purview of the EPA and its Scientific 



Advisory Board, an official statement that “LPT is associated with reduced lung function” could, 



possibly, have the unintended consequence of being construed by some clinical practitioners as 



a new “federal health care standard” and subject some asbestos-exposed individuals to an 



increased number of diagnostic studies and increased health care costs, even though the 



preponderance of scientific evidence, medical evidence and expert opinion indicates that any 



such relationship is not clinically significant at the present time.   As a strong proponent of 
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evidence-based medicine, it is my opinion that it is very important for the EPA Scientific 



Advisory Board to consider and address the matter of clinical significance in its report. 



 



During my review of the DRAFT Quality Review Report, I could find no indication that The 



Scientific Advisory Board considered the findings of the Public Health Assessment of the Libby 



Asbestos Site that was prepared by the Division of Heath Assessment and Consultation of the 



United States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR states that among asbestos-exposed participants in the Libby 



Community Environmental Health Project, only “1.8% of the participants had moderate to 



severe restriction in breathing capacity.”  The ATSDR also states that “the strongest risk factors 



for restrictive changes in pulmonary function included current cigarette smoking, being a 



former mine worker, chest surgery, having a high body mass index, and age.”  That is, the 



ATSDR does not mention LPT as being among the strongest risk factors for restrictive changes in 



pulmonary function in Libby Community Environmental Health Project participants.  Thus, the 



EPA Scientific Advisory Board statement that “LPT is associated with reduced lung function” 



appears to be inconsistent with the position of the ATSDR, which is another agency of the 



United States federal government.  This requires clarification.  The EPA Scientific Advisory Board 



statement is also inconsistent with the results of an excellent, well-designed, detailed, 



scientifically robust study by Copley, et al, which concludes that there is no independent 



association between pleural plaques [LPT] and a decrement in lung function. [6]   In fact, there 



is no indication that the EPA Scientific Advisory Board even considered this excellent and 



important peer-reviewed publication in its DRAFT Quality Review Report.  This also requires 



clarification, in my opinion. 



 



During my review of the DRAFT Quality Review Report, I could find no indication that a 



scientifically rigorous, weight of evidence approach was used to arrive at the Scientific Advisory 



Board conclusion that “LPT is associated with reduced lung function.”  Nor can I find any 



indication that the EPA, or its Scientific Advisory Board, has ever issued weight of evidence 



guidelines for the rigorous scientific evaluation of the large body of conflicting medical and 
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scientific literature pertaining to this issue.  In the absence of a weight of evidence approach 



that is based upon scientifically rigorous weight of evidence guidelines, it is not at all clear what 



criteria were used to evaluate the relationship between LPT and lung function.  In my opinion, 



this is a significant scientific deficiency in the DRAFT Quality Review Report report and needs 



clarification by the EPA Scientific Advisory Board. 



 



The sole purpose of this report is to provide the EPA Scientific Advisory Board with objective 



evidence, expert professional commentary and recommendations regarding the conflicting 



scientific literature, considerable scientific uncertainty and doubtful clinical significance 



pertaining to the relationship between isolated asbestos-related LPT (pleural plaques) and lung 



function at the present time.  In this regard, I have no personal, professional, or financial 



conflicts of interest in this matter.  My sole intent is to help insure that the full body of currently 



available scientific and medical evidence is carefully considered in addressing this issue, 



consistent with my passionate belief that all public policy related to environmental health 



effects should be based upon sound and rigorous science.  In my opinion the EPA Scientific 



Advisory Board has a responsibility to avoid overstating the relationship between asbestos-



related LPT (pleural plaques) and lung function, and instead should take the current state of 



confusing uncertainty as a “golden opportunity” to bring scientific clarity to the issue through 



an independent, scientifically rigorous weight of evidence assessment.  I strongly recommend 



that it do so prior to issuing a final report on its Quality Review of the EPA Draft Assessment 



entitled Toxicological Review of Libby Amphibole Asbestos (August 2011). 



 



 



CRITICAL ASSESSMENT OF THE LITERATURE CITED IN THE SAB REPORT 



The Scientific Advisory Board cites seventeen published reports to support its assertion that 



“LPT is associated with reduced lung function”.  In my professional opinion, this body of cited 



literature does not provide a sufficient degree of definitive, scientifically rigorous evidence to 



support this broadly-stated conclusion.  My critical assessment of these reports, and reasons 



why I believe they do not sufficiently support this conclusion, are provided below. 
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Lilis, et al (1991). [7]   This report shows a dose-related relationship with a decrease in FVC 



alone and the extent of both circumscribed pleural fibrosis and diffuse pleural fibrosis on chest 



radiographs.  It is assumed that the term circumscribed pleural fibrosis pertains to the older 



term for LPT as defined in the 1980 ILO classification.  While the methodology of this report is 



sound considering the data that was available to the investigators, there are multiple 



limitations to this study.  First of all, a pleural index score for circumscribed pleural fibrosis was 



determined from chest radiographs, which are less accurate than high resolution CT scans in 



estimating the extent of pleural thickening and less accurate in distinguishing pleural fibrosis 



from pleural fat.  Secondly, FVC alone is the only lung function parameter reported.  In the 



absence of the FEV1, the FEV1/FVC ratio and lung volumes, the reduced FVC could suggest 



either restrictive or obstructive ventilatory impairment.  Furthermore, smoking was not 



controlled by pleural index score.  This is important, since it is possible that the reported 



reduction in FVC with increasing pleural index score could, possibly, be related to chronic 



obstructive lung disease from smoking and not be related to circumscribed pleural fibrosis.  



Furthermore, the study was not controlled for body mass index (BMI).  Therefore, it is also 



possible the reported reduction in FVC could, possibly, be related to increased body mass.  



Thus, while the results of this study are suggestive of a relationship between the pleural index 



score and a reduction in FVC, they are by no means definitive of a direct relationship and do not 



establish circumscribed pleural fibrosis as the cause of the FVC reduction. 



 



Paris et al (2009). [8]   The stated objective of this study was to describe the relationships 



between asbestos exposure and pleural plaques [LPT] and asbestosis in a large cohort of 



formerly exposed asbestos workers, and to assess asbestos exposure parameters  linked to the 



presence of HCRT [high resolution computed tomography] of these two diseases by means of 



multivariate analysis.   This study demonstrated “strong relationships between asbestos 



exposure and the presences of pleural plaques [LPT] and, to a lesser extent, between asbestos 



exposure and asbestosis.”  The presence of pleural plaques [LPT] was associated with time since 



first exposure and cumulative exposure index.  The presence of asbestosis was associated with 



cumulative exposure index.  The duration of exposure was not associated with either pleural 
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plaques [LPT] or asbestosis.  Although the methodology used in this study was sound, the 



authors themselves properly state that this study has a number of limitations.  Most 



importantly, however, the SAB Report cites this publication as supporting the assertion that 



there is a “relationship between LPT and lung function.”  However, lung function was not, in 



any way, investigated in this study.  It is purely an imaging assessment and has nothing to do 



with lung function.  Therefore, in no way does this study support the SAB assertion that there is 



a “relationship between LPT and lung function.”  Indeed, it is very puzzling why the SAB would 



cite this publication in support of that assertion. 



  



Clin, et al (2011). [9]   The objective of this study was to analyze the relationship between 



isolated pleural plaques [LPT] confirmed by CT scanning and lung function in subjects with 



occupational exposure to asbestos.  This is a well-designed and well executed study.  The 



results show that isolated parietal and/or diaphragmatic pleural plaques [LPT] are associated 



with a slight reduction in total lung capacity (TLC) among subjects with pleural plaques [LPT], 



with these subjects having a TLC of 98.1% predicted in comparison to a TLC of 101.2% predicted 



in subjects free of pleural plaques [LPT] at a p-value that barely meets statistical significance (p 



= 0.0494).  The authors also report a forced vital capacity of 96.6% predicted among subjects 



with pleural plaques [LPT] in comparison to 100.4% in subjects free of pleural plaques [LPT] (p < 



0.001) and a forced expiratory volume in one second (FEV1) of 97.9% predicted among subjects 



with pleural plaques [LPT] in comparison to 101.9% predicted in subjects free of pleural plaques 



[LPT] ( p = 0.0032).  The authors conclude that there is a trend toward a “restrictive pattern” 



among individuals with isolated and/or diaphragmatic pleural plaques [LPT], although “the 



observed decrease in FVC and TLC is unlikely to be of real clinical significance for the majority of 



subjects studied.”  Indeed, from a clinical perspective, both the TLC and FVC of subjects with 



pleural plaques are not abnormal – they are both well within the normal range.  It is also 



important to point out that the proportional decrease in FVC is greater than the proportional 



decrease in the TLC among subjects with pleural plaques [LPT].  Since TLC is the “gold standard” 



for assessing restrictive ventilatory impairment, this suggests the possibility that FVC alone, as 



used in the Lilis study, may not be a reliable parameter for assessing restrictive ventilatory 
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impairment in subjects with pleural plaques [LPT].  Although the methodology used in this 



study is sound, the authors acknowledge several limitations, such as the subjects not being 



representative of the general population exposed to asbestos, possible selection bias with 



respect to subjects that had been previously diagnosed with asbestos exposure-related 



diseases and the possibility of a “healthy worker effect.”  It is certainly possible that any or all of 



these limitations could account for the very slight decrease of TLC observed among subjects 



with pleural plaques [LPT].  Thus, not only is it unlikely that the observed results are of real 



clinical significance, it is also possible that the very slight difference in the TLC between subjects 



with and without pleural plaques [LPT] is the result of inherent statistical errors related to the 



limitations acknowledged by the authors. 



  



ATS Official Statement (2004). [10]  The American Thoracic Society (ATS) Official Statement on 



the Diagnosis and Initial Management of Nonmalignant Diseases Related to Asbestos states 



that “studies of large cohorts have shown that a significant reduction in lung function 



attributable to the plaques, averaging about 5% reduction in FVC, even when interstitial fibrosis 



(asbestosis) is absent radiographically.  Three references are cited in support of this statement; 



all three references use FVC alone (not TLC) as the measurement of lung function and chest 



radiographs (not CT scans) for the determination of pleural plaques [LPT].   However, the ATS 



Official Statement also states that “This has not been a consistent finding and longitudinal 



studies have not shown a more rapid decrement in pulmonary function in subjects with pleural 



plaques.”  Three references are also provided in support of this statement.  In this regard, the 



report also states that “Decrements, when they occur, are probably related to early subclinical 



fibrosis” - that is, early subclinical lung parenchyma fibrosis and not LPT.    In addition, while the 



report cites two references that show a significant but small association between the extent of 



circumscribed pleural plaques and FVC, the authors conclude with the statement that “most 



people with pleural plaques have well preserved lung function.”  They cite one reference that 



used CT scans to determine the presence of pleural plaques [LPT] which showed no effect on 



lung function related to pleural plaques [LPT].  Thus, this comprehensive report objectively cites 



some of the conflicting study results that have appeared in the medical literature and, in my 
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opinion, does not provide a sufficient weight of evidence to unequivocally assert that pleural 



plaques [LPT] in and of themselves are universally or typically associated with a decrement in 



lung function.  Indeed, it is the expert opinion of the report authors that decrements, when they 



do occur, are probably related to early subclinical lung parenchyma fibrosis and not to LPT, per 



se. 



    



Ohlson, et al (1984). [11]  The stated objectives of this study were compare the lung function of 



long-term asbestos cement workers without asbestosis to a reference group  and to elucidate 



the possible impact of pleural plaques on lung function.   The presence of pleural plaques [LPT] 



was determined by chest radiography.  This study, which was well-controlled for smoking, 



showed that there was a statistically, but probably not clinically, significant decrease in both 



FEV1 and FVC among workers exposed to asbestos cement dust after adjustment for age, 



height, tracheal area and smoking history.  There were no significant differences in lung function 



between those with and without pleural plaques [LPT].  The authors conclude that that the 



group exposed to asbestos cement dust had a minor impairment in lung function, that this was 



mainly due to obstructive changes [not restrictive changes], that the lung function changes 



were probably not clinically significant and that there were no significant differences in lung 



function between asbestos-exposed workers with and without pleural plaques [LPT].   Thus, the 



results of this study do not support an assertion that pleural plaques, in and of themselves, are 



associated with a decrement of lung function.  The results of this study also raise the possibility 



that studies which have used FVC as the only lung function parameter in investigating the effect 



of pleural plaques (such as the previously cited Lilis study), could have shown a decrement in 



FVC that was due to obstructive changes (due to dust, smoking or some other exposure), with 



the decrement in FVC being unrelated to the presence of pleural plaques [LPT].  



 



Ohlson, et al (1985). [12]  This was a four year follow-up study of ventilatory function in former 



asbestos cement workers  to determine whether a there was any decline in lung function in the 



four year period, to assess the relationship between pleural plaques [LPT] and ventilatory 



function and to examine the comparability of cross-sectionally predicted versus longitudinally 
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determined changes after four years.  The presence of pleural plaques [LPT] was determined by 



chest radiography.  The main result of this study was a progressive decrease in FEV1 and FVC 



during four years, with the group that had the highest exposure losing 8% of the FEV1 and 9% 



of the FVC and the group with the lowest exposure losing 5% of the FEV1 and 5% of the FVC.  



Thus, there was a progression of obstructive ventilatory impairment during the four year follow-



up period, with the greatest decline in FEV1 and FVC occurring among former workers who had 



the highest asbestos exposure.  Consistent with the results of the previously reported Ohlson, 



et al study, this study showed that pleural plaques [LPT] had no effect on the decline in lung 



function.  Since this was a longitudinal study, it shows that the presence of pleural plaques [LPT] 



had no effect on the decline in lung function over a four year time period.  The authors opine 



that the observed obstructive pattern could be explained by the aerodynamic properties of the 



dust generated from the handling and trimming of asbestos cement products.  Again, however, 



the longitudinal obstructive decline lung function was unrelated to the presence of pleural 



plaques [LPT]. 



 



Jarvolm and Sanden (1986). [13]   The objective of this study was to determine whether 



individuals with pleural plaques [LPT] have impaired respiratory function, compared with 



individuals with similar asbestos exposure but without pleural plaques [LPT].  The study cohort 



consisted of non-smoking, male, asbestos-exposed shipyard workers.  The presence of pleural 



plaques [LPT] was determined by chest radiography.  The study results showed that subjects 



with pleural plaques [LPT] had lower FEV1 and lower FVC than subjects without pleural plaques 



[LPT] and that these differences were statistically significant.  The decrease in FEV1 appeared to 



less than the FVC, suggesting a mild restrictive process.  In general the FVC was about 5% lower 



in subjects with pleural plaques [LPT] than in subjects without pleural plaques [LPT].   The study 



also showed that the average differences in FVC between subjects with and without pleural 



plaques [LPT] were 3.4% for men with low asbestos exposure and 8.2% for men with high 



asbestos exposure.  The FVC difference for men with low asbestos exposure was not 



statistically significant; the FVC difference for men with high asbestos exposure was statistically 



significant.  The majority of FVC values for all subjects were within the normal range, however 
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3% of men without pleural plaques [LPT] and 16% of men with pleural plaques [LPT] had an FVC 



below the lower limit of normal.  Based upon these results the authors conclude that “pleural 



plaques are associated with slightly impaired lung function.”  However, the authors do not 



assert that pleural plaques [LPT] are the cause of the slightly impaired lung function.  They state 



that the low sensitivity of chest radiographs to detect pleural plaques [LPT] makes it probable 



that several cases of plagues were undetected and that “This would also mean that it was 



difficult to detect an effect associated with plaques.”  Furthermore, the authors carefully point 



out that “it is improbable that pleural plaques themselves decrease lung volume merely by their 



size” and “a few small pleural plaques cannot reduce chest mobility by 5-10%.”  They go on to 



state that “another possible hypothesis the existence of subradiographic fibrosis associated with 



the plaques.”  They also state that “This hypothesis is supported by the finding that the 



difference in FVC between men with and without pleural plaques is only significant for the 



heavily exposed men.”   This implies that it is that it is unlikely that pleural plaques [LPT] in and 



of themselves are the cause of the lower FVC observed in subjects with pleural plaques, rather it 



seems more likely that the lower FVC in these subjects is caused by lung parenchyma fibrosis 



that is not detectable by chest radiograph. 



 



Hjortsberg, et al (1988). [14]   The objective of this study was to investigate the pattern of 



changes in lung function cased by asbestos and the additive effect of smoking in asbestos-



exposed subjects with pleural plaques.  This study was not designed to assess the effect of 



pleural plaques [LPT] on lung function in asbestos-exposed individuals.  Since the reference 



group (control group) in this study consisted of healthy non-smoking men without a history of 



asbestos exposure, the results of this study cannot be used to make any inference about the 



effect of asbestos-related pleural plaques [LPT] on lung function.  Chest radiographs were used 



to determine the presence of pleural plaques in asbestos-exposed subjects.  Stepwise logistic 



regression analysis was used to assess pulmonary function data for the ability to predict 



whether subjects belong to the asbestos-exposed group.  The results of this study do suggest 



that vital capacity (VC) is the most sensitive lung function parameter for discriminating between 



asbestos-exposed subjects and non-exposed subjects and that smoking does not have any 
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influence on the VC.  The authors also demonstrate that there is no statistically significant 



difference in diffusion capacity among smokers, ex-smokers and non-smokers in the asbestos-



exposed group.   Once again, however, the results of this study cannot be used to conclude that 



there is any reduction in lung function between asbestos-exposed subjects with and without 



pleural plaques. 



 



Oliver, et al (1988). [15]   The objective of this study was to investigate the association between 



asbestos-related pleural plaques [LPT] and lung function in a group of workers occupationally 



exposed to asbestos.  Chest radiographs were used to determine the presence of pleural 



plaques [LPT].   The study results show a statistically significant inverse relationship between 



FVC% predicted and the level of diagnostic certainty (none, suspect, definite) among subjects 



with pleural plaques ]LPT], however in all cases the reported FVC% predicted was in the normal 



range (> 80% predicted).  There was no such relationship between FEV1 and the diagnostic 



certainty of pleural plaques [LPT].  In this regard, pleural plaques [LPT] were associated with a 



restrictive pattern, however this association, although statistically significant, was relatively 



small (4.3 percentage points) and was not very strong (p = 0.0431).   In this regard, it is 



important to note that when age and height were taken into account, there was a statistically 



significant difference in both FVC and FEV1 between groups with and without pleural plaques, 



suggesting that obstruction could, possibly, be contributing to the observed difference in FVC.  



In a univariate logistic regression analysis, the prevalence of dyspnea was higher in the group 



with pleural plaques (39.5% vs 26.6%, p = 0.025), however in a multivariate analysis there was 



no correlation between dyspnea and pleural plaques [LPT] or the extent of pleural plaques [LPT] 



by level of certainty, when controlling for asbestos exposure and smoking.   Also of importance 



is the finding that that there was no association between single breath carbon monoxide 



diffusing capacity (DLCO) and either pleural plaques or the suggestion of a restrictive 



ventilatory phenomenon by FVC.  However, there was a statistically significant difference in 



DLCO among subjects who had both pleural plaques and an FVC suggestive of restriction.  The 



authors state that this finding suggests that the DLCO reduction in this group was related to the 



presence of interstitial fibrosis that was not present on chest radiograph and not necessarily to 











 19 



the presence of pleural plaques [LPT] per se.  They further state that the clinical significance of 



the observed 4.3 % decrement in FVC among subjects with pleural plaques is uncertain and that 



“the presence of both pleural plaques and restriction may be a marker of radiographically occult 



interstitial fibrosis in asbestos-exposed populations.”  The authors make no assertion that the 



observed decrement in FVC is caused by pleural plaques [LPT], per se. 



 



Borbeau, et al (1990). [16]   The objective of this study was to investigate whether asbestos-



related pleural abnormality and isolated pleural plaques [LPT] are associated with respiratory 



impairment independently of parenchymal abnormality.  Chest radiographs were use to detect 



the presence of pleural abnormalities and pleural plaques [LPT].  Lung parenchymal 



abnormality was determined by gallium-67 uptake measured 48 hours after a 4 microcurie 



injection.   Results showed that subjects with isolated pleural plaques had a 200 ml decrease in 



FEV1 and a 350 ml decrease in FVC in comparison without pleural plaques, after adjusting for 



age, height, smoking, and parenchymal disease by quantitative gallium-67 uptake, and that 



these differences were statistically significant (p < 0.05).  However, there was no demonstrable 



difference in most cardiorespiratory measurements on sub-maximal and maximal exercise 



between subjects with and without pleural plaques [LPT].  Based upon these results the authors 



conclude that it is possible that isolated pleural plaques [LPT] are associated with significant 



reductions in spirometric lung volumes independently of radiographic or subradiographic  



asbestos-related parenchymal lung disease.  However, they do not state that there is a direct 



causal relationship between pleural plaques [LPT] and a reduction in spirometric lung volumes.   



Indeed, in view of the relatively small differences in FEV1 and FVC between subjects with and 



without pleural plaques and the absence of significant differences in cardiorespiratory 



measurements on exercise, the authors are careful to state that “This supports the clinical 



opinion that pleural plaques are little more than a sign of asbestos exposure.”   



 



Schwartz, et al (1990). [17]   The objective of this study was to determine whether pleural 



fibrosis is associated with diminished lung volumes and, if so, whether the two of pleural 



fibrosis (circumscribed pleural plaques versus diffuse pleural thickening) is a determinant of the 











 20 



extent of pulmonary impairment.  The presence of circumscribed pleural plaques [LPT], diffuse 



pleural thickening and interstitial fibrosis were determined by chest radiographs.  The results of 



this study showed that subjects with circumscribed pleural plaques [LPT] had a mean decline in 



FVC of 140 ml (90.3% predicted) and those with diffuse pleural thickening had a mean decline 



of 270 ml (almost twice as great as subjects with circumscribed pleural plaques [LPT]) (85.7% 



predicted) in comparison to asbestos-exposed subjects without circumscribed pleural plaques 



[LPT] or pleural thickening (94.7% predicted); these differences were statistically significant.  In 



all cases the FVC values remained in the normal range.  For each category of pleural fibrosis 



(none, circumscribed pleural plaques [LPT] and diffuse pleural thickening) the observed FVC 



was lower for those with radiographically apparent interstitial fibrosis than for those without 



radiographically apparent interstitial fibrosis.  Among subjects with concurrent interstitial 



fibrosis, there was a consistent decline in the FVC% predicted that was significantly associated 



with the type of pleural fibrosis:  none = 83.3% predicted, circumscribed pleural plaques = 



80.1% predicted, and diffuse pleural thickening = 73.6% predicted.  Thus, asbestos-exposed 



workers with radiographically normal parenchyma as well as those with radiographically-



apparent interstitial fibrosis were found to have a similar, independent relationship between 



the presence and type of pleural fibrosis and decrements in FVC.   However, the authors state 



that, because asbestos-exposed workers with pleural fibrosis have more extensive exposure 



histories than those with normal pleura, it is quite possible that that they are also more likely to 



have parenchymal fibrosis.  It is also well know that chest radiographs are not particularly 



accurate in quantitating the extent of parenchymal fibrosis.  In this regard, the authors state 



that it is possible that for each ILO grade of radiologically-apparent parenchymal fibrosis, those 



with pleural fibrosis have more parenccymal fibrosis than those with normal pleura.   They also 



state that “it is difficult to conceive that that pleural plaques, in and of themselves, result in the 



abnormal chest wall motion that accounts for the observed decrements in FVC.”  Finally, the 



authors state that “We are therefore led to speculate that subclinical alveolitis or interstitial 



fibrosis not detected by routine chest radiograms is responsible for the development of 



restrictive lung function among those with asbestos-induced pleural fibrosis.”   That is, they do 
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not directly attribute the observed lung function abnormalities to the presence of pleural 



plaques [LPT], per se. 



 



Miller, et al (1992). [18]   The objective of this study was to assess the relationship between 



pulmonary function to radiographic interstitial fibrosis in a large cohort of 2,611 asbestos-



exposed insulators, with and without pleural abnormalities.  This is a comprehensive, well- 



designed study of a large number of asbestos-exposed individuals.  The results showed a 



statistically significant inverse relationship between FVC and the ILO profusion score on chest 



radiographs (as a measure of interstitial fibrosis), with a stepwise decrease in FVC with 



increasing score, except for the intermediate scores of 1/2 and 2/1, which were no different 



from each other.  Of note is the fact that workers with a profusion score of 0/0 (i.e. no 



radiographic evidence of interstitial fibrosis) had an FVC that was lower than expected (88.0% 



predicted).  The authors indicate that the lower than expected FVC was most likely the result of 



interstitial fibrosis that was not detectable on chest radiographs, citing a previous study which 



showed that 18% of patients with histological evidence of interstitial fibrosis had no interstitial 



fibrosis detectable on chest radiographs.   Study results also showed that that 56% of study 



subjects had pleural thickening, with 83% of these subjects having circumscribed pleural 



thickening [LPT] and 17% of these subjects having diffuse pleural thickening.  Subjects with 



circumscribed pleural thickening [LPT] had a mean FVC of 82.4% predicted and subjects with 



diffuse pleural thickening had a mean FVC of 69.0% predicted in comparison to subjects with no 



pleural thickening, who had a mean FVC of 88.9% predicted.  Thus, this study demonstrates 



that diffuse pleural thickening is associated with a greater diminution of FVC than circumscribed 



pleural thickening. It also demonstrates that the FVC in subjects with circumscribed pleural 



thickening [LPT] is significantly lower than the FVC in subjects without circumscribed pleural 



thickening at all profusion scores for radiographic interstitial fibrosis, including a profusion 



score of 0/0 in which there is no radiographic evidence of  interstitial fibrosis.  As noted in 



previously cited publications, it is highly unlikely that the decrement in FVC observed in subjects 



with circumscribed pleural thickening [LPT] is related to restrictive movement of the chest wall.  



However, the observed decrement FVC in subjects with circumscribed pleural thickening [LPT] 
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and a profusion score of 0/0 (i.e. the absence of radiographically detectable interstitial fibrosis) 



is consistent with the possibility that the observed FVC decrement is related to subradiographic 



interstitial fibrosis, as suggested in several previously cited studies, and not to the circumscribed 



pleural thickening [LPT], per se. 



 



Van Cleemput, et al (2001). [19]   The objectives of this study were to investigate the 



relationship of the measured size of pleural plaques to estimated asbestos exposure and to 



investigate the possible relationship of plaque size and pulmonary function.   High resolution CT 



scans of the chest were used to detect the presence of pleural plaques [LPT] and to measure 



the size of the pleural plaques.   This was a well-designed study that has the advantage of using 



high resolution CT scans for the assessment of pleural plaques [LPT], which enabled the 



investigators to exclude potential confounding factors, such as diffuse pleural thickening and 



subradiographic interstitial fibrosis, which may not have been apparent in studies that used 



chest radiographs alone for the assessment of pleural plaques [LPT].  Thus, they were able to 



better isolate any effects of pleural plaques themselves more accurately than studies that used 



chest radiographs.  In my opinion, this is the best and most definitive study on the relationship 



of pleural plaques [LPT] to lung function that has been published to date.   Pleural plaques were 



detected in 70% of asbestos-exposed subjects and none were detected in control subjects who 



were not exposed to asbestos.  Neither interstitial fibrosis nor diffuse pleural thickening was 



evident on high resolution CT scans of asbestos-exposed subjects.  Study results showed that 



there was no relationship between pleural plaque [LPT] surface area and cumulative asbestos 



exposure, time since first exposure, or smoking history.   Furthermore, neither the presence nor 



the extent of pleural plaques was correlated with lung function parameters.  Specifically, there 



was no statistically significant difference in vital capacity (VC), FEV1, the FEV1/FVC ratio, 



measurements of airflow, or diffusion capacity between asbestos-exposed subjects with pleural 



plaques [LPT] and asbestos-exposed subjects without pleural plaques determined by high 



resolution chest CT scans. 
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Miller (2002). [20]   This is a short letter to the editor submitted to the American Journal of 



Respiratory and Critical Care Medicine, in response to the study of Van Cleemput, et al, which 



was discussed above.   In this letter, the author congratulates Van Cleemput, et al, for using 



high resolution CT scans to quantitate the extent of asbestos-related pleural plaques and to 



estimate associations with asbestos exposure with lung function.  However, he appears to be 



critical of the Van Cleemput, et al, study, by stating that it is difficult to relate one variable, such 



as pleural plaques, to another, such as pulmonary function, when the spectrum of each variable 



is limited.  In this regard, he is confirming a well-known, inherent difficulty in conducting such 



studies.  He indicates that not reporting the “degree of pleural plaques” on chest radiographs, 



in accordance with the criteria of the 1980 International Labour Office Classification of 



Radiographs (1980 ILO Classification) is a matter of concern.  He briefly reports the main results 



of three other studies that did use the 1980 ILO Classification that showed conflicting results.  



He then offers the opinion that “It must be concluded that when sufficient numbers of workers 



with a sufficient extent of PP [pleural plaques] are analyzed, there is a significant effect on 



pulmonary function attributed to PP [pleural plaques].”  The opinion of the author is respected, 



although it does not in any way effect the scientific rigor of the Van Cleemput, et al, study or the 



validity of the results obtained.  First of all, it should be noted that at the time of the Van 



Cleemput publication in 2001, the 1980 ILO Classification was obsolete, having been replaced 



by the 2000 ILO Classification.  Secondly, the methodology used by Van Cleemput, et al, to 



determine the surface area (extent) of pleural plaques [LPT] on high resolution CT scans of the 



chest is significantly more accurate than determining the extent of pleural plaques [LPT] on 



chest radiographs using the 1980 ILO Classification.   Thirdly, the number of subjects in the Van 



Cleemput study provides more than enough statistical power to achieve a high degree of 



statistical significance in study results.  Fourthly, as pointed out in the response to this letter 



from the article authors, their study included pleural plaques whose size (surface area) was 



representative of the average case, and that very large pleural plaques are neither common nor 



representative.    Thus, I concur with the response from the article authors in concluding that 



the comments in this letter do not invalidate their observation that there was no effect of 



pleural plaques [LPT] on pulmonary function, not even a trend.  
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Whitehouse (2004). [21]   The objective of this study was to assess the incidence and extent of 



pleural-related changes and the longitudinal loss of lung function associated with tremolite 



exposure from the vermiculite mining and processing activity in Libby, Montana.  Initial chest 



radiographs were used to assess the presence and extent of pleural changes .  Repeated 



measures of covariance were used to statistically assess pulmonary function over time, with 



time-modeled linearity.  This is an excellent, straight-forward study that is well-designed to 



investigate the stated objectives.  It specifically pertains to tremolite exposure from vermiculite 



mining and processing in Libby, Montana, and takes into account smoking history and body 



mass index (BMI).   Of 123 subjects studied, 67 (55%) had pleural changes only, consisting of 



either pleural plaques [LPT] or diffuse pleural thickening.  That is, both pleural plaques and 



diffuse pleural thickening were included in determining whether or not pleural changes were 



present on initial chest radiographs. The remaining 56 subjects (45%) had both pleural changes 



and minimal radiographic evidence of interstitial changes.  Study results show that the total 



group of 123 subjects showed an average, statistically significant, yearly loss of 2.2% in FVC, 



2.3% in TLC and 3.0% in DLCO over a period of 35 months.  For the 67 subjects with pleural 



changes alone on initial chest radiographs, there was an average, statistically significant, yearly 



loss of 2.2% in FVC, 2.9% in TLC and 2.9% in DLCO over a period of 35 months. In this regard, 



the authors opine that “it would appear that tremolite-actinolite-richerite-winchite amphibole 



found in Libby vermiculite has a propensity for causing pleural changes that result in a 



progressive restrictive pattern on pulmonary function testing,” implying that Libby vermiculite 



could have lung function effects that are different from other forms of asbestos.  However, this 



study showed no statistically significant correlation between the extent of pleural changes on 



chest radiograph and the loss of pulmonary function.  Furthermore, this study was not designed 



to specifically investigate the effect of pleural plaques [LPT] on the loss of lung function, and 



does not demonstrate that pleural plaques [LPT], per se, are associated with a loss of lung 



function.  In this regard, the authors demonstrated that “the only clearly discernible event 



leading to accelerated loss of pulmonary function in the entire group was benign asbestos 



related pleural effusions.”   They also state that “Pleural changes alone are unlikely to cause a 
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decrease in DLCO" and that “DLCO decreases are likely to be associated with interstitial disease 



not apparent clinically on either plain chest radiograph or HRCT.” 



 



Sichletidis, et al (2006). [22]   The objective of this study was to evaluate the progression of 



radiologic findings as well as the progression in respiratory function among asbestos-exposed 



individuals in Northern Greece, 15 years after initial evaluation.   Chest radiographs were used 



to assess the presence, extent and progression of radiologic findings.  The results of this study 



showed that, during the 15 year period between 1988 and 2003, the mean surface area of 



pleural plaques among 126 subjects increased from 8.52 + 11.4 cm2 to 17.18 + 19.24 cm2.  



However, the authors do not report the statistical significance of this difference in plaque 



surface area and, in view of the large standard deviations in plaques surface area, statistical 



significance is doubtful.  This is a major limitation.  Furthermore, the authors provide no explicit 



information on exposure cessation.  That is, we do not know if, or when, exposure cessation 



occurred during the 15 year interval period.  This is another major limitation.  The authors 



report a statistically significant decrease in both TLC and FVC during the 15 year interval.  



However, only 18 out of the 126 subjects (14%) had pulmonary function tests performed.  Thus, 



it is questionable whether this small sample is representative of the group of 126 as a whole.  



This is another major limitation.  Finally, among the 18 subjects who had pulmonary function 



tests, the authors report a statistically significant, but weak, negative correlation between 



expansion in plaque surface area and TLC (r = -0.486, p = 0.041).  Again, it is questionable 



whether this change in TLC among 18 subjects is representative of the group of 126 subjects as 



a whole.  Furthermore, the coefficient of determination is very weak (r2 = 0.236), indicating that 



the observed decrease in TLC is primarily due to factors other than the expansion in plaque 



surface area.  In general, in my opinion, this is a poorly designed, very weak study with multiple 



significant scientific limitations.  In this regard, cannot be used to make any scientifically valid or 



acceptable inference about the relationship between pleural plaques [LPT] and lung function. 



 



Wilken, et al (2011). [23]   This study is a systematic review and meta-analysis of the results of 



30 peer-reviewed publications, consisting of 9,921 asbestos-exposed workers.  The objectives 
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of this study were to identify and quantify alterations of lung function parameters in subjects 



occupationally exposed to asbestos, as well as to assess whether or not occupational exposure 



to asbestos leads to impairment in lung function independently from the non-malignant 



radiological findings of pleural fibrosis and asbestosis (interstitial fibrosis).  Of significance is the 



fact that both pleural plaques [LPT] and diffuse pleural thickening were considered together as 



a single entity in the assessment of pleural fibrosis; that is pleural plaques [LPT] was not 



considered as a separate entity in the assessment of pleural fibrosis.  This study systematically 



collected detailed information from the studies reviewed and used robust methods of statistical 



analysis to assess relationships between lung function and non-malignant radiographic findings 



reported in the reviewed studies.  Based upon a meta-analytical analysis of FVC, FEV1 and the 



FEV1/FVC ratio, the results of this study showed that asbestos exposure is associated with both 



restrictive and obstructive ventilatory impairment and that, even in the absence of radiological 



parenchymal or pleural fibrosis there is a trend for functional impairment.  That is, impairment 



in lung function clearly exists among asbestos-exposed subjects, however lung function 



impairment occurs “either with or without asbestos-related radiographic abnormalities.”   With 



respect to forced vital capacity (FVC), study results show that FVC impairment occurred in 



workers without radiographic evidence of either asbestos-related parenchymal or pleural 



abnormalities, that the impairment in FVC was most pronounced in subjects with radiographic 



evidence of asbestosis (86.5% predicted, 95% CI = 83.7 - 89.4% predicted), that subjects with 



pleural fibrosis had a significantly less degree of FVC impairment (89.0% predicted, 95% CI = 



86.5 – 91.5% predicted), that subjects with normal radiographic imaging had the least amount 



of FVC impairment (95.7% predicted, 95% CI = 93.9 – 97.3% predicted), that FVC was 



significantly lower in all three radiological sub-groups among studies using chest radiographs 



compared with those using high resolution chest CT scans, and that FVC was significantly lower 



in the normal imaging and pleural fibrosis radiographic sub-groups in which more than 25% of 



the subjects were never smokers.  The study did not take into account differences in body mass 



index (BMI) among subjects in different subgroups.  In view of study results that show that 



functional impairment occurs either with or without radiographic abnormalities and the fact 



that both pleural plaques [LPT] and diffuse pleural thickening were both included in the pleural 
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fibrosis radiographic subgroup, no inference can be made about the lung function effects of 



pleural plaques [LPT], per se.  That is, this study does not demonstrate any direct effect of 



asbestos-related pleural plaques [LPT] on a reduction in lung function. 



 



CONCLUSIONS 



Based upon my extensive, objective review of the medical and scientific literature that 



addresses the relationship between asbestos-related localized pleural thickening and lung 



function, as well my objective critical review of the literature cited by the EPA Scientific 



Advisory Board to support its assertion that “LPT is associated with reduced lung function” in its 



DRAFT Quality Review Report, I have reached the following conclusions: 



 



1. There is a large body of conflicting and inconclusive peer-reviewed scientific literature 



regarding the relationship between asbestos-related localized pleural thickening and 



lung function.  In this regard, there is considerable uncertainty about the scientific 



validity of any assertion that “LPT is associated with reduced lung function.”  Further 



rigorous scientific evaluation is necessary before the EPA Scientific Advisory Board can 



make this assertion with any acceptable degree of scientific certainty. 



2. There is no weight of evidence study, based upon scientifically rigorous weight of 



evidence guidelines, to support the assertion of the EPA Scientific Advisory Board that 



“LPT is associated with reduced lung function.”  Thus, it is not clear exactly what 



scientific criteria the EPA Scientific Advisory Board used to support this statement. 



3. The body of literature cited in the DRAFT Quality Review Report to support the assertion 



that “LPT is associated with reduced lung function” does not provide a definitive, 



scientifically rigorous basis for making such an assertion.  Indeed, one cited publication 



does not even address the relationship between LPT and lung function and one cited 



publication is a letter to the editor regarding another cited publication without 



consideration of the scientifically robust response from the authors. 
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4. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the results of a robust, peer-reviewed Delphi Study that was published 



as the American College of Chest Physicians Consensus Statement on the Respiratory 



Health Effects of Asbestos in the journal CHEST [4] in which there was strong 



disagreement by a panel of 71 experts in the respiratory health effects of asbestos with 



the statement “pleural plaques alter lung function to a clinically significant degree.”  



5. In its DRAFT Quality Review Report, the EPA Scientific Advisory Board did not consider, 



or even mention, the findings of the Public Health Assessment of the Libby Asbestos Site 



that was prepared by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR), dated April 22, 2010. 



[5]   In this report the ATSDR reports a very small 1.8% incidence of moderate to severe 



restriction in breathing capacity and does not include LPT (pleural plaques) among the 



strongest risk factors for restrictive changes in pulmonary function in Libby Community 



Environmental Health Project participants.  The ATSDR position appears to be 



inconsistent with the EPA Scientific Advisory Board statement that “LPT is associated 



with reduced lung function.” 



 



RECOMMENDATIONS 



1. The EPA Scientific Advisory Board should modify the statement that “Pleural thickening 



is associated with restrictive lung function” in Question 2 of its DRAFT Report to reflect 



the fact that this clearly pertains to diffuse pleural thickening, but does not necessarily 



pertain to localized pleural thickening [LPT].  The EPA Scientific Advisory Board should 



make it clear that, although some reports suggest a small, restrictive decrement in lung 



function associated with LPT, there are a number of other excellent reports that show 



no statistically or clinically significant decrement in lung function associated with 



asbestos-related LPT, especially after controlling for parenchymal changes indicative of 



interstitial fibrosis.  The EPA Scientific Advisory Board should also make it clear that 



there is considerable scientific uncertainty about whether or not any significant 
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relationship between asbestos-related LPT and a decrement in lung function typically or 



universally exists at this time. 



2. The EPA Scientific Advisory Board should delete the statement that “LPT is associated 



with reduced lung function” and replace it with a statement that takes into account the 



fact that a large body of scientific literature shows that there is no statistically or 



clinically significant decrement in lung function associated with asbestos-related LPT, 



especially after controlling for parenchymal changes indicative of interstitial fibrosis.  



Once again, the EPA Scientific Advisory Board should make it clear that there is 



considerable scientific uncertainty about whether or not any significant relationship 



between asbestos-related LPT and a decrement in lung function typically or universally 



exists at the present time. 



3. Do not support the assertion that “LPT is associated with reduced lung function” as a 



reason for using localized pleural thickening [LPT] as the critical endpoint for deriving 



the inhalation reference concentration (RfC) in the IRIS assessment pertaining to Libby 



Amphibole Asbestos at this time.  In view of numerous conflicting reports in the 



scientific and medical literature, as well as the considerable scientific uncertainty 



regarding whether or not any significant relationship between asbestos-related LPT and 



a decrement in lung function typically or universally exists, there is no clear-cut, 



scientifically rigorous basis for using the statement “LPT is associated with reduced lung 



function” as a reason for using LPT as the critical endpoint for deriving the RfC at the 



present time. 



4. That the EPA Scientific Advisory Board convene an independent, objective panel of 



experts in asbestos-related respiratory health effects to develop scientifically rigorous 



weight of evidence guidelines for investigating any association between asbestos-related 



LPT and lung function. [24, 25, 26] 



5. That the EPA Scientific Advisory Board subsequently convene an independent, objective 



panel of experts in asbestos-related respiratory health effects  to perform a formal 



weight of evidence evaluation of the association between asbestos-related LPT and lung 
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function, based upon previously determined, scientifically rigorous weight of evidence 



guidelines, for the purpose of providing a clear-cut, robust, scientifically valid 



assessment of this association. [24, 25, 26] 



6. Revisit the appropriateness of using the statement “LPT is associated with reduced lung 



function” as a reason for using localized pleural thickening [LPT] as the critical endpoint 



for deriving the inhalation reference concentration (RfC) in the IRIS assessment 



pertaining to Libby Amphibole Asbestos after the previously recommended weight of 



evidence evaluation has been completed. 



7. Withhold publication of the final version of the final EPA Scientific Advisory Board 



Quality Review Report of the EPA DRAFT Assessment entitled Toxicological Review of 



Libby Amphibole Asbestos (August 2011) until after the previously recommended 



weight of evidence evaluation has been completed.  The final version of this report 



should address the scientific appropriateness of using the statement “LPT is associated 



with reduced lung function” as a reason for using localized pleural thickening [LPT] as 



the critical endpoint for deriving the inhalation reference concentration (RfC) in the IRIS 



assessment pertaining to Libby Amphibole Asbestos based upon the weight of evidence 



contained in the recommended evaluation.  



8. Consider, address and reference the American College of Chest Physicians Consensus 



Statement on the Respiratory Health Effects of Asbestos [4] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011).  



9. Consider, address and reference the Public Health Assessment of the Libby Asbestos Site 



that was published by the Division of Heath Assessment and Consultation of the United 



States Agency for Toxic Substances and Disease Registry (ATSDR) [5] with respect to any 



statements regarding the association of LPT and lung function in the final EPA Scientific 



Advisory Board Quality Review Report of the EPA DRAFT Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011). 
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NOTES: 



The professional opinions and commentary in this report are those of the report author and do 



not necessarily reflect the opinions of the Medical University of South Carolina or any other 



member of its faculty. 



 
The report author has no personal, professional or financial conflicts of interest with respect to 



the literature reviews, assessments, professional opinions or professional commentary 



contained in this report. 



 
The report author was retained by Exponent to objectively review the DRAFT Report of the EPA 



Scientific Advisory Board Quality Review of the EPA DRAFT Assessment entitled Toxicological 



Review of Libby Amphibole Asbestos (August 2011), dated August 30, 2012 and provide 



comments to the EPA and its Scientific Advisory Board.  The author understands that the work 



was funded by W R Grace. 
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From: Angela Nugent
To: John E. Vena
Subject: Re: vena comments - Libby Amphibole Asbestos
Date: 09/21/2012 07:40 AM


Thanks, John.  This review is so high profile.  I appreciate your lead reviewer comments coming in when we need them. Sorry for the late night for
you last night.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "John E. Vena" ---09/20/2012 06:04:53 PM---From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] Sent: Thursday, September 20,
2012 11:58


From:    "John E. Vena" <jvena@uga.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 06:04 PM
Subject:    vena comments - Libby Amphibole Asbestos


 


 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Thursday, September 20, 2012 11:58 AM
Subject: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


 


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with
additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++
August 31, 2012



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US
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MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 



http://www.epa.gov/sab

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
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1300 Pennsylvania Avenue
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From: Fischer, David
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: ACC's comments to the chartered SAB on the SAB Panel's Draft Report on the LAA IRIS Assessment
Date: 09/25/2012 08:00 AM


Thank you.
 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Tuesday, September 25, 2012 07:51 AM
To: Fischer, David 
Subject: Re: ACC's comments to the chartered SAB on the SAB Panel's Draft Report on the LAA IRIS
Assessment 
 


Dear Mr. Fischer,


This email acknowledges receipt of your public comments, which I have requested to be posted on the
SAB website and will provide to the chartered SAB.


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


"Fischer, David" ---09/24/2012 05:01:49 PM---Dr. Nugent: the American Chemistry Council (ACC)
appreciates the opportunity to comment on EPA's SAB


From: "Fischer, David" <David_Fischer@americanchemistry.com>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/24/2012 05:01 PM
Subject: ACC's comments to the chartered SAB on the SAB Panel's Draft Report  on the LAA IRIS Assessment



mailto:David_Fischer@americanchemistry.com

mailto:Angela Nugent/DC/USEPA/US@EPA





Dr. Nugent: the American Chemistry Council (ACC) appreciates the opportunity to comment
on EPA’s SAB Libby Amphibole Asbestos (LAA) Review Panel’s August 30, 2012, Draft
Report of the LAA IRIS assessment. As set forth in detail in the appended letter, ACC urges
the chartered SAB to recommend that EPA subject a revised LAA IRIS Assessment to
further public comment and SAB review prior to finalization. In addition, the SAB Panel’s
final report should present the opinions of all SAB panelists. As EPA works to revise the
LAA IRIS assessment, the opinions of all SAB panelists, including those that did not concur,
should be considered and addressed. 


Thank you for considering our comments. Please do not hesitate to contact me if you have
any questions regarding this submission. 


David Fischer, M.P.H., J.D.
Senior Director
Chemical Products and Technology Division
American Chemistry Council
(p) 202-249-6717


+++++++++++++++++++++++++++++ This message may contain confidential information
and is intended only for the individual named. If you are not the named addressee do not
disseminate, distribute or copy this email. Please notify the sender immediately by email if
you have received this email by mistake and delete this email from your system. E-mail
transmission cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The
sender therefore does not accept liability for any errors or omissions in the contents of this
message which arise as a result of email transmission. American Chemistry Council, 700 –
2nd Street NE, Washington, DC 20002, www.americanchemistry.com [attachment "ACC
Comments LAA for SAB 24 Sept 2012.pdf" deleted by Angela Nugent/DC/USEPA/US]


+++++++++++++++++++++++++++++ This message may contain
confidential information and is intended only for the individual named. If you are not
the named addressee do not disseminate, distribute or copy this email. Please notify
the sender immediately by email if you have received this email by mistake and
delete this email from your system. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed,
arrive late or incomplete, or contain viruses. The sender therefore does not accept
liability for any errors or omissions in the contents of this message which arise as a
result of email transmission. American Chemistry Council, 700 – 2nd Street NE,
Washington, DC 20002, www.americanchemistry.com








From: Angela Nugent
To: Karl S. Bourdeau
Subject: Fw: Comments to chartered SAB for September 25, 2012 teleconference
Date: 09/21/2012 04:48 PM
Attachments: 2012-09-18 Letter from B&D to Chartered SAB.PDF


Dear Mr. Bourdeau,


On reviewing your written comments below, I note that you have requested
additional time  to present oral comments to the members of the chartered SAB on
September 25, 2012, beyond the three minutes specified in the Federal Register
announcing the meeting.


The three minutes is our standard practice for members of the public to identify the
highlights of their comments.  I have provided your written comments to Board
members and asked them to review them in advance of the teleconference.
Although we allow speakers only  three minutes for their oral comments, the SAB
Chair will allow an opportunity for SAB members to ask clarifying or follow up
questions, if they wish to do so.


Kind regards,
Angela


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


----- Forwarded by Angela Nugent/DC/USEPA/US on 09/21/2012 04:33 PM -----


From:    "Jayni Lanham" <JLanham@bdlaw.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Cc:    "Karl S. Bourdeau" <KBourdeau@bdlaw.com>
Date:    09/18/2012 10:11 PM
Subject:    Comments to chartered SAB for September 25, 2012 teleconference
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Karl S. Bourdeau



1350 I Street, N.W.



Suite 700



Washington, D.C.  20005-7202



Direct:  (202) 789-6019



Fax:  (202) 789-6190



kbourdeau@bdlaw.com



September 18, 2012



VIA E-MAIL AND FIRST CLASS MAIL



Dr. Angela Nugent
Designated Federal Officer 
EPA Science Advisory Board (1400R)
1200 Pennsylvania Avenue, N.W. 
Mail Code: 1400R 
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Nugent:



We are providing this supplement to our June 25, 2012 letter to Dr. Diana Wong on 
behalf of W. R. Grace & Co. identifying procedural and substantive deficiencies concerning the 
SAB Draft Report (“Draft Report”) on the Libby Amphibole Asbestos Draft IRIS Assessment 
(“Draft Assessment”).  Given the importance of the issues we are raising regarding the scientific 
integrity of the Draft Report, I ask that you provide this letter and the attached June 25, 2012 
letter promptly to all chartered SAB members for their consideration.1  These letters contain 
information central to the question of whether the Draft Report (i) fulfills the SAB obligations 
regarding review of IRIS assessments, (ii) has been prepared consistent with public participation 
procedures that ensure the transparency and scientific soundness of IRIS reports, and 
(iii) provides EPA with clear advice grounded in objective and best available science.  We 
respectfully request that the chartered SAB address in the course of its September 25, 2012 
teleconference the fundamental issues set forth below. 



In light of complex and controversial technical issues being addressed for the first time in 
the Draft Report, meaningful public participation in its development is of paramount importance.  
Considerable technical expertise regarding these issues exists outside of the SAB panel and 
should inform the deliberations of the SAB.  Accordingly, we reiterate a request that has been 
made at each phase of the SAB panel (“Panel”) review process:  additional time should be 
allowed for technical experts and any other public commenters to present information to the 
chartered SAB at its September 25 teleconference. A three minute time period for an individual 



                                                
1 See Letter from Karl Bourdeau to Dr. Diana Wong (June 25, 2012), attached hereto as Attachment A.
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presentation is patently inadequate, especially in light of the complexity of the issues at stake.  
We urge that the SAB allow outside scientific experts up to ten minutes to address the chartered 
SAB, and that it engage in a dialogue with commenters at an appropriate point during the 
teleconference to allow exploration of key issues and to demonstrate some consideration of 
public comments.  In light of the limited number of speakers likely to present at the 
teleconference, these requests should not present a logistical problem.  Moreover, such 
procedural safeguards are consistent with the augmented public participation measures to which 
the SAB Staff Office has recently committed for IRIS assessments, and would ensure that the 
input of highly qualified external technical experts is meaningful.



The importance of adequate public input concerning the chartered SAB's consideration of 
the Panel's Draft Report is illustrated by several fundamental procedural and substantive 
shortcomings concerning the Report that need to be brought to the chartered SAB’s attention. 
Some of these deficiencies are summarized below and demonstrate why the chartered SAB 
should conduct a thorough review of the Report, informed by public comment, to ensure that the 
final Report presents to EPA clear scientific recommendations that are amply justified by the 
weight of best available scientific evidence.



1. RAW DATA UPON WHICH EPA BASES ITS DRAFT ASSESSMENT AND WHICH
WERE NOT MADE AVAILABLE TO THE PUBLIC AND THE PANEL DURING 
THE PANEL’S DELIBERATIONS CLEARLY SHOULD BE CONSIDERED AND 
SUBJECTED TO PUBLIC COMMENT PRIOR TO FINALIZING THE REPORT



It is axiomatic that data underlying an IRIS assessment must be available in a timely 
fashion to ensure meaningful public participation.2  As described below, key data upon which the 
Draft Assessment has been based have been unavailable to both the Panel and the public.  In 
particular, based upon the record, it appears that no SAB panelist or member of the public had 
access to the full data sets from which the proposed RfC or IUR were derived (although one 
panelist seems to have obtained a restricted portion of one of the raw data sub-cohorts). The 
Panel should have received the data to support and enlighten their review, and the data should 
have been available for public comment.  



To conduct a thorough scientific review of the Draft Assessment, we sought to obtain the 
complete set of data upon which the RfC and IUR are predicated.  With respect to the RfC-
related data, after pursuing the data without success from the SAB staff (which may not have the 
full data set), we received  these data for the first time in late July 2012 from another source.  To 
do so, we had to seek the data from a research institution (University of Cincinnati) and have the 



                                                
2 Access to such data is also required by EPA’s Information Quality guidelines to ensure the objectivity of 



highly influential scientific information (such as IRIS assessments) disseminated by EPA.  EPA, Guidelines for 
Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by the 
Environmental Protection Agency (Oct. 2002), available at http://www.epa.gov/quality/informationguidelines/.
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release reviewed by that institution’s internal review process.  Ultimately, that institution 
determined that the data could be released, with only a minor and reasonable proviso that “date 
of hire” information of any particular individual not be disclosed.   This approach provided a 
simple solution to any privacy concerns.  Thus, those data could easily have been made available 
to the public at the time that EPA issued its Draft Assessment for review.  



With respect to data underlying the cancer IUR, we requested those data on February 13, 
2012.  On July 23, 2012, we received correspondence from the agency that ultimately handled 
the request (the Center for Disease Control) estimating that we would receive a final response to 
our request on January 31, 2014.  Nonetheless, on September 4, 2012, we received the requested 
data, and are now awaiting response to a follow-up request for a glossary of abbreviations used 
in the information provided so we can begin to analyze the data.  No portion of the data finally 
provided to us was withheld as requiring confidentiality protection, indicating that it could and 
should have been provided long ago.



Unavailability of these data raises a significant question concerning the process 
undertaken to ensure the scientific integrity of the final Report and Assessment.  Without access 
to these data, input from the scientific community has been severely restricted.  Moreover, the 
Panel’s own review was restricted, and seemingly deficient as a result.  For instance without the 
data, the Panel may not have been aware that duration of exposure is clearly the best measure of 
dose in the Rohs full data set (Rohs et al., 2008), a fact that calls into question the entire RfC 
analysis as explained in new expert comments (submitted to the chartered SAB by S. 
Moolgavkar and D. Hoel) based upon the now available data. The data are also necessary to 
confirm that age confounds the Rohs data set. These data issues are central to the question of 
whether the RfC is scientifically valid, and illustrate how the unavailability of the Rohs data 
prevented a identification and evaluation by the Panel of significant issues.     



Because these data were unavailable until now, the chartered SAB should refer the Draft 
Report back to the Panel for its consideration of the data.  In addition, the Panel should be 
advised to allow sufficient time for the public to assess and prepare comments based upon these 
data, which are not “new,” but importantly are the data upon which the proposed RfC and IUR 
are based.  A thorough review of these data is necessary to assess the scientific integrity of 
EPA’s analysis.



2. THE DRAFT REPORT FAILS TO ACKNOWLEDGE A SUBSTANTIVE AREA OF 
DISAGREEMENT AMONG SAB PANELISTS



The Panel’s deliberations evidence strong disagreement among panelists on issues that go 
to the heart of the scientific validity of the Assessment.  Unless these disagreements were fully 
resolved, they should be reflected in the final Report, consistent with SAB policy.  As provided 
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by SAB procedures for peer review of IRIS assessments, “[w]here consensus is not reached, the 
major substantive areas of agreement and disagreement are captured in the final report.”3



Specifically, the Report should discuss Dr. Peto’s fundamental concern that the RfC is 
simply not scientifically credible.  To illustrate the result of the “extreme error” in the calculation 
of the RfC, Dr. Peto explained to the Panel that use of data provides a “reality check on the 
appropriateness of the modeling for pleural thickening.”4  By way of example, he explained that 
the modeling proposed by EPA “would imply that 50 percent of British women have pleural 
thickening caused by asbestos, which is not the case.  And that discrepancy between this 
modeling and that illustrates how extreme the error is.  And I just think it's inappropriate to 
present these calculations.  I think they are -- I think they are completely divorced from 
reality.”5



Dr. Peto followed up with written comments to Panel members explaining his analysis 
and concluding that the RfC “analysis based on this [Michaelis-Menten] model are [sic] 
therefore wrong, and should be removed from the report.”   He then states that, “It is not 
reasonable to fit a model that is clearly wrong and attempt to allow for the error in the 
uncertainty analysis. The model must be discarded.”6  



The record of Panel deliberations suggests some reluctance by others on the Panel to 
address the complex issues raised by Dr. Peto.  Dr. Peto’s concerns persisted as of at least May 1, 
when he stated the following:



p. 88 : “I mean I think the wrong models have been fitted.  That’s my 
fundamental concern with the whole document.”  



p. 93: “But why fit the model at all when you know that it’s wrong?  It’s 
just the wrong model.  I mean the idea that you can just fit any old model 
to a graph; the graph shouldn’t have been drawn in the first place.”  



                                                
3 SAB Staff Office, EPA, Advisory Committee Meetings and Report Development: Process for Public 



Involvement (Sept. 2004) at 6, available at yosemite.epa.gov/sab/SABPRODUCT...reports/.../sabso_04_001.pdf. 



4 Dr. Julian Peto, Feb. 6, 2012 Transcript at 200, attached hereto as Attachment B.  This citation and 
subsequent citations to transcripts are to transcripts prepared by a court reporter of the Panel’s February 6, 7, 8; 
May 1, 8; and July 25 teleconference proceedings.



5 Id. (emphasis added).



6 Email from Dr. Julian Peto to Dr. John Neuberger, Dr. Mort Lippmann, and Dr. David Kriebel (Mar. 22, 
2012) (obtained via Freedom of Information Act), attached hereto as Attachment C.  
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p. 95: “I mean there’s nothing else I can say.  I just think it’s scientifically 
preposterous to carry on.”



p. 116: “It’s silly to fit a model that is wrong and then modify the 
conclusions. You just fit a model which is more plausible to start with.” 



p. 117: “The specific suggestion is that the – a more plausible model 
should have been used for calculating the RfC. . . . (interruption). . . .Not 
for discussion of uncertainty factors afterwards.”



p. 122:  “You can’t choose a model which you know is wrong and then 
discuss how you should modify your predictions.  I mean the predictions 
are a consequence of the model. . . . I mean it (sic) completely 
unreasonable. It’s not the way to do science. . .”7



Dr. Peto has over 30 years’ experience in the epidemiology of asbestos-related diseases.  
Based on that experience, he has clearly and repeatedly expressed strong and fundamental 
concerns regarding the modeling employed by EPA to derive the proposed RfC.  Aside from a 
mention in the Draft Report that EPA should consider “plausibility” of a model8, we have not 
discerned in either the record of the Panel’s deliberations or in the Report that these concerns 
have been fully addressed and resolved.  



Notably, the Draft Report does not advise EPA to discard the model it used, but instead 
merely suggests that EPA consider use of another model as well, an approach that does not 
remedy Dr. Peto’s concerns.  Unless those concerns were ultimately resolved to Dr. Peto’s 
satisfaction, the final Report should acknowledge the significant points raised by him and explain 
why the Panel as a whole did not consider them meritorious.  Only in that way can the public 
have confidence that the SAB made an attempt to understand and resolve complex scientific 
issues presented to it.  At a minimum, and as has been done with other IRIS assessments (e.g., 
the recent dioxin IRIS assessment), the chartered SAB should address this diversity of Panel 
member opinions at its teleconference and recommend to the Panel that Dr. Peto be offered the 
opportunity to present a dissenting opinion in the Report if his concerns persist.



                                                
7 Dr. Julian Peto, May 1, 2012 Transcript at 88, 93, 95, 116, 117, & 122 (emphasis added), attached hereto 



as Attachment D.



8 Draft Report at 4.
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3. SIGNIFICANT TECHNICAL DEFICIENCIES RAISED BY OUTSIDE EXPERTS
HAVE NEVER BEEN ADDRESSED BY THE PANEL



The Panel deliberations and Draft Report do not reflect consideration of key technical 
comments made by highly qualified public commenters that present significant questions about 
the scientific integrity of EPA’s Draft Assessment.  Nor does the Draft Report provide EPA 
guidance regarding these fundamental issues.  By way of illustration only, the following 
important public comments have not been addressed in the Draft Report, or, to our knowledge, in 
any meaningful way in the course of the Panel’s deliberations:  



(i) The calculation of the RfC should be based upon average concentration because 
the lifetime cumulative exposure used in the Draft Assessment: (a) yields a 
confusing final RfC that would be misinterpreted by risk assessors because the 
daily dose assumes a lifetime of exposure; and (b) contains an unnecessary 
adjustment divisor of 60 (or 70, as now recommended in the Draft Report).9  



(ii) The full Rohs data base from which the RfC subcohort was derived is confounded 
by age, making reliance on that data base inconsistent with EPA policy and sound 
science.10



(iii) The weight of scientific evidence does not support the Draft Report’s conclusion 
that pleural plaques are associated with pulmonary deficits, because referenced 



                                                
9 See comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, Inc.  



April 9, 2012, p. 3 and 11-13, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/
7896D6DE96BECA7F85257956006D544B?OpenDocument, stating “Because the cumulative exposure point of 
departure (POD) was converted to average air concentration over a 70-year lifetime (minus 10 years) to derive the 
RfC, the RfC will be below an effects threshold for almost all exposure scenarios used in risk assessment (e.g. a 30 
year residential scenario)” and asking the SAB Panel to “Resolve the issue of lifetime averaging and real-world 
applications of the RfC that would result in erroneous findings of unacceptable non-cancer hazard.”  Dr. Anderson 
also stated in follow up comments for the May 1, 2012 teleconference, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, that “use of the 
proposed RfC including the division by 60 years (or 70 years as proposed by the SAB) leads to false positives.”  See 
also comments by Suresh H. Moolgavkar, M.D., Ph.D., March 27, 2012, p. 2, available at http://yosemite.epa.gov/
sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocument: “Since the 
objective is to estimate a reference concentration, why does the Agency estimate an exposure-response relationship 
for cumulative exposure?  An alternative approach would be to use concentration directly in the statistical analysis.  
. . . Since the BMCL is obtained directly in terms of the concentration, it can be used as the point of departure (POD) 
for an RfC calculation without dividing by 60 (tantamount to adding a third uncertainty factor) . . .”



10 See comments by Suresh H. Moolgavkar, M.D., Ph.D., for the February 6, 2012 SAB Panel session, p. 16 
-17, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F8525795
6006D544B?OpenDocument:  “I do not have access to the exact data used by the Agency, but I have analyzed full 
Rohs dataset as described above and there is strong evidence of confounding by age.  By its own criteria, the 
Agency should not be using this dataset for derivation of an RfC.”
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studies do not support the proposition for which they were cited.11  Although the 
Draft Report now provides additional citations on this issue, the Panel never 
directly explains how it is addressing the well-founded and specific expert public 
comments concerning these studies’ findings, or how the Panel construes the 
studies to somehow support the conclusion set forth in the Draft Report.    



Overall, the content of the panel deliberations and the resulting Draft Report do not 
reflect thoughtful consideration of key scientific deficiencies raised by highly qualified external 
experts in their fields.  Therefore, the chartered SAB should refer the Draft Report back to the 
Panel to address and resolve these and other public comments in a transparent and meaningful 
manner. 



4. THE SAB’S FINAL REPORT AND COVER LETTER TO EPA SHOULD MORE 
DIRECTLY ANSWER THE CHARGE QUESTIONS SO AS TO FURNISH EPA 
CLEAR AND USEFUL GUIDANCE



(i) The Report should state that the non-cancer endpoint is not causally related to 
adverse effects.



The SAB Draft Report does not fully respond to EPA’s charge question with respect to 
the localized pleural thickening (“LPT”), the selected non-cancer endpoint.  EPA’s charge asks 
the SAB to comment upon “whether the selection of this critical effect and its characterization is 
scientifically supported and clearly described.”12  This question has not been answered, 
                                                



11 See comments by Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P., Professor of Medicine, Biostatistics, and 
Epidemiology, Director, Environmental Biosciences Program, Attending Physician, Pulmonary Medicine Consult 
Service, Medical University of South Carolina, April 8, 2012, p. 4-5, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, stating that “It is 
true that the preponderance of a large body of literature demonstrates that there is no statistically significant or 
clinically significant correlation between pleural plaques and decreased pulmonary function.”  See also pp. 22-25 
and Appendix reviewing four recent publications.



See also comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, 
Inc., April 9, 2012, p.4, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96
BECA7F85257956006D544B?OpenDocument, explaining that “the Rohs et al team has lung function data” [per a 
letter from Dr. Lockey to Dr. Wong of January 1, 2012] and that in a previous study Dr. Lockey “actually did not 
find a statistically significant relationship between ‘restrictive lung defect’ . . . . and cumulative exposure.”  They 
further review limitations of cited studies and conclude (p. 8) that “if the quantitative relationship between LPT 
(pleural plaques) is not confirmed to be associated with an adverse effect such as decreased lung function, and the 
mechanism for such a relationship is unknown, it can be viewed only as a marker of exposure that is not verifiably 
causative of an adverse effect.”



12 Charge Question II.A. 2, Charge for IRIS Assessment for Libby Amphibole Asbestos, attached to 
December 21, 2011 Memorandum from B.Clark, NCEA to V. Vu, EPA SAB (“Charge Question”), available at
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocu
ment (emphasis added).
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particularly with respect to the issue of whether there is any proven causal association between 
LPT and a functional impairment based upon the weight of scientific evidence.   To be thorough 
and clear, the SAB Report should clearly state, for the reasons summarized below, that portions 
of EPA’s characterization are not scientifically supported.   



For example, the first two symptoms that EPA’s Draft Assessment references as possibly 
associated with LPT are “breathlessness during exercise and chronic chest pain.”  As expert 
public comments have made clear, credible scientific support for that portion of EPA’s Draft 
Assessment is lacking.  Furthermore, to our knowledge, the Panel has not even addressed that 
portion of EPA’s Draft Assessment.  The final Report should explicitly state that this portion of 
EPA’s Draft Assessment is not supported by available scientific evidence.



For the third and last symptom that EPA’s Draft Assessment suggests is associated with 
LPT, “restrictive lung function,” the Draft Report provides a vague and unclear conclusion 
whose meaning and underlying reasoning is virtually unascertainable from the Report.  As 
background, the Panel’s April 11 draft report stated that LPT has a “measurable relationship to 
altered lung function.”  After the significance of the study upon which this statement was based 
was questioned, the Panel revised this language in its July 11, 2012 draft to state that LPT is 
“predictive of risk for other asbestos-related diseases.”  Unfortunately, this language further 
confused the issue, because the term “predictive” suggested (but did not find) an unproven 
disease pathway or a causal connection.  EPA itself sought clearer guidance on exactly what the 
Panel had concluded based upon the literature13, and the panelists made a number of statements 
that evidenced that they were struggling to find any clear scientific causal association between 
LPT and adverse symptoms.14



The current Draft Report sidesteps the issue of whether LPT causes any symptoms by 
concluding that LPT is “generally associated with reduced lung function.”15  There are two 
fundamental problems with this language.  First, it fails to provide clear guidance to EPA and the 
public.  What precisely does the Panel mean by “generally associated”?  If the panel is 
suggesting a causal relationship between LPT and reduced lung function, then it should state that 



                                                
13 July 24, 2012 Memorandum from David Bussard, NCEA to Dr. Agnes Kane, EPA SAB re Questions and 



Clarifications related to SAB July Draft Report at 2, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/
MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?OpenDocument (“EPA would appreciate if the Panel could 
clarify what is meant by ‘predictive’ and how that might differ from ‘associated’?)”



14 See, for example, Dr. John Balmes, Feb. 6, 2012 Transcript at 208, attached hereto as Attachment B
(“where localized or pleural thickening has been brought up isn't necessarily associated with decreased lung 
function”) (emphasis added); Dr. Salmon, May 1, 2012 Transcript at 56, attached hereto as Attachment D (“we are 
looking at these radiographic changes as an adverse effect in their own right. We are not necessarily arguing 
whether or not they progress to some other disease entity”) (emphasis added).



15 Draft Report at 1.  
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conclusion clearly and furnish the scientific basis for it.  By using the vague and unexplained 
term “generally associated,” however, the Draft Report leaves EPA and the public to guess at the 
Panel’s meaning.  For example, perhaps the Panel is referring to a weak correlation between LPT 
and pleural plaques that is only seen at high levels of exposure to asbestos.  If so, this finding 
should be stated so EPA can assess whether it has selected an appropriate endpoint that is 
consistent with agency policy for doing so.16



A second problem with the Draft Report’s conclusion is that it does not discuss how cited  
specific scientific studies support its findings.  As expert public commenters have pointed out to 
the Panel, these studies do not support the proposition for which they are cited.  Thus, on this 
issue of symptoms caused by LPT and whether the Assessment’s characterization is 
“scientifically supported,” the Draft Report falls well short of providing clear and useful 
guidance to EPA.



It is the responsibility of the chartered SAB to ensure that its final Report provides clear 
and useful guidance to EPA and that the bases for the Report’s conclusions are transparent and 
reflect thorough consideration of the best available science.  Because this Draft Report’s 
discussion of the relationship between LPT and potential adverse health effects meets none of 
these objectives, the chartered SAB should refer the Draft Report back to the panel with 
instructions that it revisit and clarify its discussion and conclusions regarding this issue.



(ii) To respond properly to EPA’s charge questions, the SAB Report should clearly 
and succinctly state that the RfC modeling was inadequate and should be 
discarded.



For the RfC calculation, EPA’s charge question asks if “the selection of the [Michaelis-
Menten] model [is] scientifically justified and clearly described.”17  This question has not been 
answered in the Draft Report.   In light of Dr. Peto’s strongly worded conclusion that the model 
is “wrong,” and the Draft Report recommendations that seem to suggest that EPA should choose 
a different model, the Panel appears to have concluded the model is not scientifically justified.  
However, the Draft Report does not say this.  Instead, the Panel’s conclusion is lost in nuanced 



                                                
16 See Environmental Criteria and Assessment Office, EPA, Methods for Derivation of Inhalation 



Reference Concentrations and Application of Inhalation Dosimetry (Oct. 1994) at 2-7, available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=71993 (“Although the development and use of biologic 
markers is increasing at a rapid rate, the validity and meaning of the markers need to be established before they can 
be used as analogous to ‘exposure’ or ‘disease’ in classical epidemiologic research and prior to their use in 
quantitative dose-response assessment.”); EPA. A Review of the Reference Dose and Reference Concentration 
Process (Dec. 2002) at 4-11, available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a 
statistically significant change that lacks biological significance is not considered an adverse response”).



17 Charge Question III.A.2.
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and contradictory language.18  The most recent Draft Report eliminates the clearest statement on 
this issue from the prior draft, i.e., that the Michaelis-Menten model should be “replaced.”   To 
provide clarity on this issue,  the chartered SAB should ask the Panel to respond more clearly 
and directly to the charge question.  



5. THE SAB REVIEW PROCESS HAS BEEN TOO RUSHED, AND THE PANEL AND 
THE PUBLIC SHOULD BE PROVIDED WITH ADDITIONAL TIME TO CONDUCT 
A MORE THOROUGH SCIENTIFIC REVIEW



The Draft Assessment peer review process has been rushed, and has failed to provide 
adequate time for the Panel and chartered SAB to understand the Draft Assessment and the 
public comments on it, and to address the key underlying issues in a thoughtful and independent 
way.  Similarly, inadequate time frames have been furnished to allow the public to provide oral 
and written comments on the Draft Assessment.  As an example, the Draft Report was not 
provided to the chartered SAB and the public until the last day in August, allowing little more 
than two weeks for preparation of public comments, and little time for the chartered SAB’s own 
review before the September 25 teleconference.  We are concerned that such an abbreviated 
period precludes an adequate opportunity for thorough and thoughtful public comment and 
chartered SAB consideration of the complex and controversial scientific questions posed by the 
Assessment.



Panel deliberations were also rushed, allowing little time for busy panelists to focus on 
these difficult issues.  As one panelist observed: 



“This has been very challenging.  This group is coming from very different 
perspectives and degree of familiarity both with the details of the Libby cohort 
data, with the risk analysis process, and with the Libby AA risk assessment itself.  
I would have preferred that we back up, start with the Risk Assessment 
document again, and make sure everyone was really grounded in what had 
been done.”19  



                                                
18 The Draft Report initially asserts that “[f]rom a statistical standpoint, this methodology is scientifically 



justified.”  Draft Report at 26.  Then, however, the Draft Report “recommends that a thoughtful approach to model 
selection be used, including consideration of biological/epidemiological plausibility, combined with careful 
examination of the data and application of the AIC [Akaike Information Criteria]” and “that model features should 
also be considered in choosing a model.”  Id. at 26-27.  Although the Draft Report does not state that an alternative 
model should be selected, it states that “a thoughtful approach may lead to selecting the dichotomous Hill model.”  
Id. at 27.



19 Email from Dr. Katherine Walker to Dr. Diana Wong (May 7, 2012) and related email chain 
providing background information (May 3, 2012) (obtained via Freedom of Information Act), attached 
hereto as Attachment E.
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Clearly, this rushed schedule placed a hardship on panelists and likely limited their ability 
to complete a carefully considered evaluation.  



The accelerated review also limited opportunities for public input.  For example, and as 
discussed above, the entire review was completed before access to key underlying raw data could 
be obtained for scientific scrutiny.  Also, despite repeated requests for more time given the 
complexity of the issues and the limited number of presenters involved, the public presentations 
before the Panel were limited to three minutes, which was way too short by any reasonable 
yardstick to address the multiple complex issues at stake.



In an effort to enhance the opportunity for, and value of, public comment on draft IRIS 
assessments, the SAB Staff Office recently concluded that members of the public should 
typically be afforded some meaningful dialogue with SAB IRIS panels (and presumably the 
chartered SAB) during public meetings and teleconferences to ensure an appropriate exchange of 
expert technical views and recommendations.  During the process to date for this Draft 
Assessment, that opportunity was only offered to public commenters at the first Panel session in 
February, 2012.  The May and July Panel sessions offered merely three minutes for commenters 
at the beginning of each session, but no follow-up opportunity to engage on the commentary 
provided at those sessions.  Similarly, no such opportunity has been afforded for the 
September 25 teleconference.  These shortcomings hardly comport with a process truly designed 
to seek and utilize the benefit of external expert opinion.



As we believe the discussion in this letter amply demonstrates, the course of the 
proceedings for the critical peer review of the Draft Assessment has been procedurally deficient, 
and the Report prepared by the Panel does not reflect clearly stated and substantiated findings of 
the Panel with respect to several key issues addressed by the Draft Assessment or what appear to 
be strong dissenting views regarding Panel conclusions.  Accordingly, we respectfully request 
the following:



 All commenters at the September 25 teleconference be afforded up to 10 minutes 
to make their oral presentations;



 Prior to a decision by the chartered SAB at that teleconference as to a path 
forward on the Draft Report, a meaningful opportunity be provided for 
commenters to engage the chartered SAB and any Panel members participating in 
the teleconference on issues discussed during the teleconference or in the Draft 
Report; 



 Based on the fundamental shortcomings in the Draft Report expressed in this 
letter and other public comments, the chartered SAB should refer that draft back 
to the Panel to address those deficiencies that have resulted in a failure to provide 
clear – and well founded and explained – technical conclusions that comport with 
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the weight of best available science.  Among other things identified herein, that 
referral should request that the Panel consider, and provide an adequate 
opportunity for public comment on, data underlying the Draft Assessment that has 
only very recently been made publicly available and for which a meaningful 
opportunity for comment has not been heretofore provided;



 Panel members who continue to hold dissenting views be expressly offered the 
opportunity, consistent with SAB policy, to present “dissenting opinions” to be 
included as part of the final Report, together with an explanation in the Report as 
to why the remainder of the SAB did not consider any such opinions meritorious; 
and



 A written response from the SAB Staff Office to these requests prior to the 
September 25 teleconference.



Thank you for your timely consideration of, and attention to, these requests.



Sincerely yours,



/s/



Karl S. Bourdeau



Attachments
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VIAE-MAIL



Dr. Diana M. Wong
USEP A Headquarters
Ariel Rios Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1400R
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Wong:



On behalf of an interested party, we have closely reviewed the draft Science Advisory
Board ("SAB") Panel peer review report on the proposed Libby Amphibole Asbestos ("LAA")
IRIS assessment and observed the Panel's public deliberations. In order to assist the Panel as it
further deliberates, this letter provides the following brief comments. In particular, this letter
points out a few significant instances in which the draft report does not appear consistent with
statements of Panel members during the Panel's May, 2012 teleconferences, and where the
Panel's draft letter to EPA Administrator Jackson regarding that report does not reflect princi pal
conclusions the Panel appears to have reached in its report and/or deliberations. I request that
you forward these comments to the Panel for its consideration as it finalizes its draft report and
letter, and confirm to me when you have done so.



1. The Panel's Report and Letter Should Address Clearly and Thoroughly
Significant Scientific Concerns Expressed by the Panelists.



a. The Panel's Final Report Should Clarify That the Non-Cancer Endpoint
Is Not Known to Be on a Disease Pathway.



The cover letter and draft report both indicate, without support, that localized pleural
thickening ("LPT") has a measurable relationship to altered lung function, i.e., that LPT is on the
disease pathway. However, the Panel has not reached any such determination. During the
May 1, 2012 telephone conference, Dr. Salmon clarified that the Panel is not determining that
LPT is on a disease pathway. Dr. Salmon said that "we are looking at these radiographic
changes as an adverse effect in their own right. We are not necessarily arguing whether or not
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they progress to some other disease entity. And that it needs to be considered as an adverse
effect in its own right." Dr. Salmon went even further, asserting that expert commenters'
testimony explaining the absence of any relationship between LPT and disease is therefore not
pertinent. No one on the Panel challenged Dr. Salmon's comment.



Despite Dr. Salmon's clarification that the Panel is not finding a relationship between
LPT and disease, the Panel's draft report inaccurately conveys the opposite message: that LPT
itself leads to adverse lung function. Such a finding conflicts with the weight of scientific
evidence. For instance, Dr. Lawrence Mohr, Professor of Medicine, Biostatistics and
Epidemiology and the Director, Environmental Biosciences Program at the Medical University
of South Carolina, with particular expertise in pulmonary medicine and lung disease, observed
that the large body of literature pertaining to LPT demonstrates that there is no statistically
significant or clinically significant reduction in lung function associated with LPT per se. Also,
Dr. John DeSesso, Adjunct Professor of Biochemistry and Molecular & Cellular Biology at
Georgetown University School of Medicine, testified on how LPT differs structurally from those
asbestos-related diseases that are symptomatic. The Panel did not disagree with, or otherwise
address, these comments or that substantial body of scientific opinion during the teleconference.



In its draft final report and letter to the EPA Administrator, the Panel should clearly state
that it has not concluded that LPT causes, or progresses to, reduced lung function, if that is the
case. If, on the other hand, the Panel actually disagrees with Dr. Mohr, Dr. DeSesso, and the
considerable body of scientific evidence that supports their conclusions, then the Panel should
explain clearly the basis for its view, rather than simply disregard the testimony of these experts.
The upcoming July 25 teleconference would provide a timely and transparent forum in which to
do so, and we request that you put this item on the Panel's agenda for that teleconference.



b. The Panel's Draft Letter to EPA Administrator Jackson Fails to Reflect
the Panel's Rejection of the Michaelis-Menten ModeL.



Panel deliberations have been highly critical of EPA's choice of the Michaelis-Menten
model, one of EPA's key modeling tools used to support its conclusions. For example, in the
May 1 teleconference, Dr. Peto reinforced the deficiencies of the model selection for deriving the
proposed Reference Concentration ("RfC"), noting repeatedly that that model is simply "wrong,"
and a "scientifically preposterous" basis upon which to base the RfC. The Panel's draft report
embraces this concern, noting that this model should be "replaced." Despite the fundamental
importance of that recommendation, the draft letter to Administrator Jackson fails to even
acknowledge this issue. Given the model's critical role in the derivation of the RfC, this
recommendation should be set forth clearly in the Panel's cover letter.
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c. The Panel's Report and Letter to the Administrator Should Advise That
EPA's Data Sets Are Too Small to Serve As a Defensible Basis for the
RfC and IUR Proposed.



During the teleconference, several members of the Panel acknowledged the severe
limitations of the data sets chosen, noting that "there's not much data support" (Dr. Sheppard),
"we know these data sets are limited" (Dr. Walker), and "you can't develop a model for
.mesothelioma based on seven cases or whatever it is (as to do so is "completely disreputable")
(Dr. Peto). Also, expert commenters have explained why the data sets selected by EPA for
deriving the RfC and Inhalation Unit Risk ("IUR") are too small to serve as a scientifically
defensible basis for the RfC or the IUR.



The Panel's draft report does not address this fundamental shortcoming. Instead, the
current draft only obliquely recognizes the importance of using a larger data set, e.g., by noting
that a "larger population over a lifetime should be considered when selecting the models with
which to characterize exposure-response relationships" and that because there are
"285 (additional) workers with at least some information (, p )ossibly some additional analysis
could be done on that group" to derive the IUR. The draft report fails, however, to convey
clearly Panel members' concern over the inadequacy of the data sets chosen by EPA. Moreover,
the draft cover letter to the Administrator fails to even acknowledge this significant issue and the
resulting weakness and uncertainty of both the RfC and IUR if derived from the extraordinarily
small amount of data employed by EPA. The Panel's report and letter should directly address
these data limitations.



2. The Panel Should Recommend Consideration of Toxicology Data From a Range
of Other Amphiboles.



During its deliberations, Panel members discussed that Libby amphibole likely acts in
ways comparable to other amphiboles. As observed by panelists, the results of modeling the
exposure-response relationship of a full range of other amphiboles should be taken into account
by EPA in its final assessment. This recommendation should be stated in the Panel's report and
cover letter.



The current draft report only touches upon this issue, finding that in light of the similarity
between amphiboles in composition, physical properties, and biological effects, "it appears
reasonable, and indeed necessary, to at least debate the question of whether the available data on
non-cancer health effects of amphiboles are suffcient to mitigate the acknowledged data shortage for
Libby amphibole itself." (p. 31). To the extent the Panel has determined that EPA should rely
upon, or at least consider, data regarding other amphiboles, e.g., to address in part the data set
shortcomings identified above, the Panel should clearly say so.
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We understand that there is credible scientific evidence that the carcinogenic potency of
LAA lies somewhere in the middle of the range of carcinogenic potencies of amphiboles. For
example, at least one expert commenter referenced evidence that Libby amphibole is less
reactive and therefore less toxic than some other amphiboles. The Panel should recommend
explicitly that EPA acknowledge and consider, as scientifically appropriate, this available
toxicity information in any final LAA toxicity assessment.



3. The Panel Should Avoid Policy Recommendations.



The Panel's discussion at the May 8 teleconference demonstrated that certain proposed
revisions to the Panel's draft report were informed by policy preferences rather than science. For
example, both Dr. Balmes and Chairwoman Kane seemed to suggest that the Panel's report
should advocate a "more conservative approach" that was "more protective of public health."
The questions before the Panel concern which hypotheses or findings are supported by the
weight of scientific evidence. Policy choices regarding the level of human health protection
EP A should provide for are beyond the purview of the SAB, as noted by the SAB Staff Office
itself in its recent enunciation of additional practices designed to enhance SAB panel activities.



Another example of a public policy question that the Panel should decline to address is
whether a biological marker should serve as an endpoint for purposes of a toxicological
assessment. The scientific question for the Panel is whether EPA's draft findings as to
symptoms associated with LPT are supported by the weight of the scientific evidence, not
whether from a policy perspective this particular biological marker is an appropriate endpoint
even without symptoms. Accordingly, the SAB Panel should omit policy recommendations, and
in its report and cover letter limit itself to the scientific evaluation of EPA's draft document.



4. The SAB Panel Should Consider and Respond to the Important Scientific
Points Raised by Expert Commenters.



The Panel has yet to openly and thoroughly discuss the informed public comments
offered by highly qualified experts, even though these experts raised legitimate and important
questions about the Panel's draft conclusions and recommendations. We urge the Panel to
discuss these important scientific issues and opinions. Unless the Panel does so, it will not have
demonstrated thoughtful and transparent consideration of external expert scientific opinion being
offered to enhance the Panel's deliberations. Moreover, in the absence of such a discussion,
interested members of the public will be left without an understanding as to the Panel's reaction
to fundamental comments regarding, among other things, the data sets and models chosen. We
request that at its July teleconference the Panel discuss the points addressed in this letter, and the
expert comments related to them, to provide the public with a clear explanation of the Panel's
analysis of them.
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In closing, we ask that the SAB Panel address the above-described inconsistencies
between panelist and/or expert comments and the Panel's draft report and cover letter. We also
encourage the Panel to supplement and clarify its draft report and cover letter with clear,
specific, and objective advice to EPA, with the goal of EPA issuing a final assessment that more
fully reflects the weight of scientific knowledge and accepted scientific methods.



Sincerely yours,



írß~ '''



Karl S. Bourdeau



cc: Dr. Vanessa Vu
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1 in the morning.  I can also give them to Dr. Wong to



2 provide to you.  Whether she does that via the web



3 site or some other mechanism, I don't know.



4            With exception of the Marshand paper



5 unless, Dr. Winn, do you have that?



6            FEMALE SPEAKER:  I don't have it with me



7 but I can get it.



8            DR. DeVONEY:  Okay.  So I think we are



9 covered on that.  Would a CD in the morning work for



10 you or do you want hard copies?  Just let me know.



11            DR. WALKER:  If you can get it on the web



12 site, we can just download it directly.



13            DR. DeVONEY:  Okay.  I'll coordinate with



14 Diana either at break or after lunch.  And, Dr. Kane,



15 just let us know in what format you would like it



16 provided.  We have electronic copies of it all.



17            DR. KANE:  What would everyone like?



18 Electronic copies?  Is that okay?  Okay.  Thank you



19 very much.



20            I didn't mean to exclude the rest of the



21 committee from reviewing those papers.  I was



22 deferring to your expertise of the subgroup for the
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1 really careful analysis.  Everyone is actually invited



2 to weigh in.



3            DR. VU:  I just want to clarify my points



4 earlier is that this draft the agency has not



5 considered those studies.  So one of the things that



6 you could recommend to the agency whether they should



7 consider or not, certainly the draft assessment should



8 have the current information, but whether you would



9 recommend the agency to initially consider this.



10            You are not asked to analyze and come up



11 with a reference concentration.  You advise the agency



12 what needs to be done.  Thank you.



13            DR. NEWMAN:  That's good news.



14                       (Laughter)



15            DR. KANE:  All right.  This is a large



16 subgroup, so I would like to invite Dr. Kriebel.



17 Comments?



18            DR. KRIEBEL:  Thank you.  Yeah, I actually



19 don't think I have much to say at this point.  Because



20 I really need to hear a little bit more.



21            I think specifically one of the things



22 that's happening here that for me is useful is trying
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1 to think about how -- one of the things I'm hearing



2 here is a concern of the committee to try and find



3 ways to bring in -- to suggest to EPA how to bring in



4 additional information that may be supportive of an



5 RfC without necessarily completely changing the



6 original strategy.



7            So, for example, these community exposure



8 studies, there's this concern that by focusing only on



9 the subgroup that's got the really good exposure data,



10 we lose a lot of the larger cohort.  And of course



11 that is a concern.  Doesn't mean that we should -- I



12 wouldn't necessarily recommend that they throw out



13 what they have done and start over, but I'm looking



14 for ways to suggest that the approach can be



15 strengthened.



16            And I really don't have anything specific



17 yet because I need to hear a little bit more about



18 this issue of the non-cancer endpoint.  So nothing



19 more for now.



20            DR. KANE:  Would anyone else like to add



21 something along those lines?  Yes, Julian.



22            DR. PETO:  At the risk of repeating myself,
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1 I mean a reality check on the appropriateness of the



2 modeling for pleural thickening is as I said this



3 morning, there's a 500-fold difference in the



4 predicted prevalence of pleural thickening compared



5 with the mesothelioma.  And in Britain we've actually



6 got data on this but, I mean, roughly one in a



7 thousand British women die of mesothelioma.



8            There are 300,000 deaths a year, and



9 there's the order of 300,000 deaths in Britain.  So



10 one in a thousand British women die of mesothelioma.



11 And there's quite strong evidence that more than half



12 of those are caused by environmental exposure.  So



13 this is actually the result of very long-term,



14 low-level asbestos exposure.



15            And if you multiply 1 in a 1,000 by 500, it



16 would imply that 50 percent of British women have



17 pleural thickening caused by asbestos, which is not



18 the case.  And that discrepancy between this modeling



19 and that illustrates how extreme the error is.  And I



20 just think it's inappropriate to present these



21 calculations.  I think they are -- I think they are



22 completely divorced from reality.
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1            DR. KANE:  All right.  So we have that



2 viewpoint on the table.  Let's leave it on the table



3 for further discussion.



4            Lianne Sheppard?  You also were involved in



5 this subgroup.



6            DR. SHEPPARD:  Yeah.  I don't know that I



7 have too much more to add.  I thought that the -- it



8 was the Marysville cohort was well chosen based on the



9 criteria that were used.  It would be nice to be able



10 to focus on environmental exposures, but I recognize



11 there really aren't the exposure data except for maybe



12 in this new Minneapolis cohort.



13            So that would be really great to get the



14 perspective of that.  And having more than one study



15 because there's always heterogeneity in estimates,



16 having more than one study so we can get more



17 perspective on these estimates would be great.  But



18 given what the EPA had to work with, I think they made



19 very appropriate choices.



20            DR. KANE:  Now, do other members of the



21 panel have any other comments about this, the choice



22 of the study populations particularly?  Dr. Salmon?
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1            DR. SALMON:  I think obviously the choice



2 in the reports as we have it is very much driven by



3 what's available.  And I think the, you know, now that



4 it appears we do have some additional data on



5 additional endpoints and additional study populations,



6 I think it's very important to take a look at those.



7 I mean the agency will have to decide what they can do



8 with them and whether they can be actually used as the



9 basis of the RfC.



10            Clearly I think at this -- for this



11 particular charge question, I think we are talking



12 about hazard identification.  And I don't think that



13 there's any question that these studies would



14 contribute to that.  I think we can probably afford to



15 defer discussion about those response to the related



16 charge question.



17            And I think specifically as far as hazard



18 identification is concerned, it's easy to say that the



19 new information should be at least reviewed for



20 relevance and to the extent to which it supports the



21 existing conclusions which I believe it does from what



22 I'm -- what little I know about it at this point.  So
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1 that's it.



2            DR. KANE:  All right.  Some of you were



3 having discussions about whether PFTs, pulmonary



4 function tests, were available on any of these



5 populations.  Is that to say that you would -- you are



6 looking at the possibility of something other than



7 pleural plaques for this kind of non-cancer endpoint?



8            DR. NEWMAN:  I think that's going to go



9 maybe to the next charge question.  Yes.



10            DR. KANE:  Are you ready to go there yet?



11            DR. NEWMAN:  Yeah, but I think I came up



12 with it in the context of using that as a way of



13 corroborating whether pleural plaques are an adverse



14 effect.



15            DR. KANE:  You stated that very clearly.



16 So we are ready to move on to the next charge



17 question, that would be number 2 on the screen related



18 to the radiographic evidence for localized pleural



19 thickening or pleural plaques.



20            All right.  Since, Dr. Newman, you got us



21 in that transition, you go.



22            DR. NEWMAN:  Okay.  Will do.  In my view



Page 204



1 the selection of radiographic evidence of localized



2 pleural thickening in humans is an appropriate



3 critical effect for the derivation of the RfC.  I



4 think it's well supported by the lines of evidence



5 that we find in Section 4.1.1.4.2.



6                       (Laughter)



7            DR. NEWMAN:  And the section is clearly



8 described.  Additionally, I think the Larsen data from



9 2010 paper helps reinforce the point that pleural



10 changes would be more suitable than, say, using the



11 presence of small opacity profusion scores.



12            You know given that the time from hire to



13 date of radiographic appearance of a pleural change



14 comes earlier than the -- than the appearance of small



15 opacities.  I think that we are all very eager to see



16 Dr. Larsen's abstract in paper to help, you know,



17 further for the EPA the lines of evidence relating



18 pleural changes to spirometric abnormalities.  So I



19 think that's going to be a welcome addition for the



20 EPA to consider.



21            One of the -- one of the things that I



22 don't want to have missed in this conversation is that
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1 if for some reason we as a group would say to the EPA



2 that localized pleural thickening is not a reasonable



3 basis for an RfC, if we were to say that, I think that



4 then we have to think, well, what's the next best



5 thing in terms of a non-cancer endpoint.



6            And in my point of view that would be the



7 presence of asbestosis as reflected by small opacities



8 on chest radiographs.  It's not like if not pleural,



9 then nothing.  It's if not pleural, then it's



10 asbestosis, in my view.



11            So, you know, while there are other



12 endpoints health endpoints that might be considered



13 candidates for the critical effect for deriving the



14 RfC, none of them in my view is superior to localized



15 pleural thickening.  But the ones that I think we all



16 know one to consider would be things like diffuse



17 pleural thickening and small opacity profusion.



18            Just to sum up, localized pleural



19 thickening I think has the appropriate specificity and



20 is not confounded by cigarette smoking, and I think is



21 a suitable basis for deriving the RfC.



22            DR. KANE:  Dr. Woskie.
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1            DR. WOSKIE:  I have to remind you that my



2 training is as an industrial hygienist, not a



3 respiratory physician.  So I have to defer to my



4 colleagues' knowledge about the physiology.  But the



5 argument I thought was well made in the document and



6 made sense to me and also was supported by the



7 reported latency results that the localized pleural



8 thickening occurs in, you know, 8, 10 years compared



9 to the diffuse as far as follow-up, you know, having a



10 cohort with sufficient follow-up to actually see



11 disease.



12            So that was the other piece of the argument



13 that made sense to me.



14            DR. KANE:  Dr. Sheppard?



15            DR. SHEPPARD:  Yeah, I generally also



16 agreed.  I brought up a question this morning and I



17 want to revisit it and engage our physician colleagues



18 on the panel with a little bit more discussion.



19            I think I've been convinced, but the basis



20 in this data set is x-ray findings.  And there are



21 other changes on x-rays besides localized pleural



22 thickening which are also caused by asbestos.  And so
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1 as a statistician why not just look at all of them,



2 any change on x-ray that might be caused -- that's



3 considered caused by x-ray, I mean, by asbestos,



4 particularly since these are prevalent x-rays.



5            And the changes most likely happened way



6 back in time.  So we are not looking at any time to



7 event in this analysis at all.  So I just wanted to



8 revisit that question one more time before we put it



9 to bed.  Why -- and in fact in the primary analysis



10 cohort it makes almost no difference because there's



11 one case that's excluded that has another outcome.



12 But in the bigger cohort there are more cases.



13            So why not help me understand a little bit



14 better why wouldn't we look at more -- more changes on



15 x-rays than just that one?



16            DR. KANE:  Can anyone answer that question?



17 Dr. Newman.



18            DR. NEWMAN:  Well, I may not answer it, but



19 I'll try.  And I'll welcome input from some of my



20 colleague pulmonologists.  I think that's a really



21 interesting idea.



22            As a general observation, the pleural
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1 findings will appear before the other findings.  And



2 so I think that's why the thinking has tended to focus



3 on the pleural abnormalities.



4            DR. SHEPPARD:  But my understanding is that



5 sometimes you see the one outcome and not the other,



6 right?



7            DR. NEWMAN:  That's true.  One can see, for



8 example, asbestosis, the fibrotic lung disease, you



9 can that on x-ray and in an individual who never



10 develops any pleural abnormalities.  So that



11 definitely does occur.



12            DR. BALMES:  I guess I'll just chime in as



13 another pulmonary physician that again I think it's an



14 interesting idea.  I agree with Lee that usually



15 you'll see localized pleural thickening before you



16 would see asbestosis or diffuse pleural thickening.



17            The advantage of diffuse pleural thickening



18 or asbestos is those are clearly linked to decreased



19 lung function where localized or pleural thickening



20 has been brought up isn't necessarily associated with



21 decreased lung function.  I don't know how much



22 difference it would make with the Marysville cohort,
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1 but it's certainly a reasonable suggestion.



2            DR. KANE:  Dr. Redlich, I would like to ask



3 another pulmonologist.



4            DR. REDLICH:  I think we would all sort of



5 feel more comfortable because of this question of how



6 significant our pleural plaques is if there was enough



7 data to do a risk estimate on other outcomes, but in



8 that same paper there were only 12 participants, I



9 believe, or 8 with interstitial changes.



10            So it ends unbeing a much smaller number.



11 And of the 80 with pleural changes, only 12 had



12 diffuse pleural thickening.  So -- what number was it?



13 Did I have it wrong?



14            I am sorry.  Even less.  So I think the



15 problem is there haven't been enough of those other



16 endpoints.



17            DR. SHEPPARD:  Yeah, but I'm talking about



18 adding them all together, not looking at one outcome



19 versus another.



20            DR. WOSKIE:  So you are saying any --



21            DR. SHEPPARD:  Yeah, any change.



22            DR. KANE:  Yes, Dr. Salmon.
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1            DR. SALMON:  I just wanted to put in a



2 comment here from the risk assessment point of view as



3 opposed to lung, lung physiology.  One of the things



4 which we actually saw earlier about the National



5 Academy's recommendations was the importance of



6 comparability between different risk assessments.



7            And this is important for a whole variety



8 of reasons, but certainly it's from a practical point



9 of view it's a very useful attribute for the agency if



10 the different risk assessments are comparable at some



11 level.  And in order to assure that at least for the



12 simple case of laboratory studies in animals, the



13 EPA's gone to quite some lengths to define degrees of



14 severity of the effects and what they would regard as



15 a suitable effect to use as basis of an RfC or some



16 other guidance level.



17            There's a considerable problem arises when



18 we move away from the well-trodden paths of analyzing



19 animal studies and getting into epidemiology which as



20 always is a lot more complicated.  And I think one of



21 the things to bear in mind is I think the agency made



22 a good choice here, certainly with the data that they
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1 had at the point of writing the report, I think they



2 made an excellent choice of endpoint.



3            And I think it's interesting that they made



4 a -- what I should probably say a good effort at



5 defending that as being not only an observation but an



6 observation in adverse effect.  But I think one of the



7 things to bear in mind is that if this was an animal



8 study, then the simple pathological observation, which



9 of course would have been obtained by slicing up the



10 rat rather than just looking at x-rays, so it would be



11 a bit easier in some respects, but nevertheless we are



12 looking here at an actual structural change which we



13 regard as being a deviation from normality in tissue



14 structure which was associated with the exposure, that



15 in itself would be regarded as a relatively severe



16 endpoint in an animal study.



17            It wouldn't have to be associated with the,



18 you know, detriments in lung function which you can



19 measure in rats but it's not usually done because it's



20 difficult and the blighters bite when you are trying



21 to do it.  But the fact of the matter is that in, you



22 know, in the spectrum of endpoints which are typically
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1 taken up for use in risk assessment, just the



2 observation of a structural change of this sort in



3 response to exposure would in itself be regarded as



4 quite a severe endpoint.



5            It's not -- it's not as minimal as you --



6 as you sometimes would be tempted to regard it from



7 the way it's described in x-rays.  And I think this is



8 a not uncommon problem with epidemiological studies



9 that we often don't have access to the sort of minimal



10 type responses which are typically regarded as if you



11 write the entry point for adversity in the animal



12 studies.



13            And I think that's something that needs to



14 be borne in mind when we are debating things like, you



15 know, is this a sufficient -- is this a truly adverse



16 effect.  There's absolutely no question whatsoever



17 that it would be regarded as not merely adverse but



18 quite substantially adverse if this was an animal



19 study.



20            DR. KANE:  Let me ask Mort Lippmann first,



21 and then we'll come back to you, Jeff, and other



22 person here.  Mort, do you have something to add?
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1            DR. LIPPMANN:  Well, the x-ray evidence can



2 be misleading.  I mean just because you have



3 radiographs of coal, you can -- (inaudible) -- some of



4 them really look terrible by x-ray but they have no



5 functional deficit.  There's no evidence of life



6 shortening for many of them.



7            And so the observation that something can



8 be measured doesn't prove adversity.  In fact the coal



9 miners are more often compensated for black lung by



10 x-ray but not for substantial pulmonary function loss



11 which they, you know, which isn't part of the



12 definition legally.



13            You can get siderosis from iron oxide with



14 little evidence of serious consequences.  So I'm



15 reluctant to, you know, set a standard or reference



16 concentration on simply something that can be



17 measured.  I think we need more.



18            DR. KANE:  All right.  Let's keep all these



19 thoughts on the table.  Jeff?



20            DR. EVERITT:  Well, just approaching it



21 from the way we do animal data with, you know,



22 pathology endpoints, which is an art and a science to
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1 itself, but we often combine endpoints.  So you might



2 look at a lung and say, okay, you have got



3 fibroproliferative disease.  You might combine the



4 lung and pleura.



5            You know you might not separate if you



6 don't know they are different pathogenic mechanisms



7 that underpin it.  So then the question would be why



8 not go back to a situation where you just did multiple



9 radiographic abnormalities as that assessment.  And



10 certainly if you have parenchymal lung fibrotic



11 lesions by radiograph and you had pleural



12 fibroproliferate disease, it would give you more



13 assurance on a radiograph like that that you were



14 probably dealing with something that you'd have a



15 little more assurance that you were getting into an



16 adverse health effect as opposed to a bio marker.



17            DR. SALMON:  I can't think of any risk



18 assessment which has been undertaken with the



19 assumption that an observable structural



20 histopathological change would be regarded as a



21 biomarker.  There is no such risk assessment.



22            DR. KANE:  Dr. Kriebel.
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1            DR. KRIEBEL:  Yeah.  So I think we were



2 discussing this question of whether these x-ray



3 changes are a useful, suitable non-cancer endpoint.



4 And I think here's a place where I am wondering about



5 drawing on other asbestos literature.



6            And I'm sorry that I haven't done my



7 homework here and gone and done this myself, but the



8 question I have, and maybe the occupational physicians



9 can help me with this, are there not other asbestos



10 cohorts in which we have studied the relationship



11 between x-ray changes and pulmonary function so that



12 we can talk more meaningfully about that link by



13 drawing on other cohorts?



14            This is a place where I would think it is



15 very appropriate to use other kinds of asbestos



16 literature.  Doesn't have to be Libby asbestos because



17 we are simply trying to build the case for the meaning



18 of diffuse pleural thickening or localized pleural



19 thickening and so on.



20            And I would suggest that this document



21 perhaps could have been strengthened by appealing to



22 that literature.
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1            DR. NEWMAN:  If I can respond to that, I



2 think this is one of those places where looking at the



3 other literature, specifically on the question of



4 what's the relationship between pleural thickening and



5 physiology, in this case spirometry it is very



6 appropriate.  And some of that is referenced in this



7 document, so you see for example a fairly old now but



8 landmarked paper that David Schwartz did quantifying



9 on CAT scan the amount of pleural plaque and relating



10 it to spirometric abnormalities.



11            So there are studies like that.  And that



12 is one that is cited in this document.  And in a way,



13 Dr. Kriebel, it's to me as a pulmonary physician, it



14 doesn't matter what put those pleural plaques there.



15 If you are just asking me are pleural plaques related



16 to abnormal spirometry, that entire literature could



17 be brought to bear.



18            DR. KANE:  Oh, good.  I would like the



19 other pulmonologists to weigh in on this.



20            DR. BALMES:  Well, one of the comments that



21 Mort made caused me to put this into perspective with



22 regard to ozone and lung function changes.  And Mort
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1 was saying just because we can measure pleural plaques



2 by radiography doesn't mean it's an adverse effect.



3            Well, Mort was a fellow panelist on the



4 Cleaner Scientific Advisory Committee Ozone Review



5 back in 2006 to '8, and the driver for the



6 recommendation from that panel with regard to the



7 national ambient air quality standard for ozone was



8 were changes in lung function, spirometry that were



9 pretty small.



10            I mean with a lot of ozone exposure you get



11 a lot of lung function change, but with a little bit



12 you ozone exposure you get less lung function change.



13 And there was -- the question of whether that -- an



14 adverse effect or not was discussed by that panel, and



15 it was also discussed by the American Thoracic



16 Society.  And the determination was made that a



17 decrease in lung function of ten percent, spirometry,



18 FEV-1 of 10 percent was an adverse effect.



19            And the levels of change with lower levels



20 of ozone exposure are even less than ten percent but



21 they were statistically significant.  And that's, you



22 know, that's -- and then there were individuals in the
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1 groups of subjects exposed to ozone experimentally



2 that had -- even though the group mean effect was less



3 than ten percent, there were individuals with less



4 than ten percent change.



5            I think that we are not too for away from



6 that with that same kind of approach with pleural



7 plaques.  I would agree that most people with



8 localized pleural thickening don't have physiologic



9 changes of clinical significance.  You can find as



10 David Schwartz did, if you look hard enough, some



11 evidence of decreased lung function in people with



12 pleural plaques.



13            On the other hand, it's a structural



14 difference.  I am not sure I'd want my kids to have



15 pleural plaques even if there's no lung function



16 change.  So I guess I'm torn between sort of the lack



17 of physiologic impact of most people with localized



18 pleural thickening versus the fact that it's -- it is



19 a structural abnormality that deviates from normal.



20            So I guess what I'm trying to say is I am



21 still unsure.



22            DR. KANE:  Dr. Redlich, and then we'll go
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1 to some other comments.



2            DR. REDLICH:  Well, I mean I think there is



3 a literature that does support -- I'm sorry.  You know



4 the Wylie paper which was the APSDR analysis of lung



5 function and radiographic changes did see an



6 association with pleural plaques and the reduced FEC.



7            So I think the sort of general summary or



8 conclusion that pleural plaques are not associated



9 with any change in lung function is actually not



10 supported, you know, consistently by the literature.



11 And one can also argue that for various reasons



12 cross-sectional studies and design, there are a number



13 of issues in that analysis.  But I think the -- the



14 data from the Wylie paper does support, and that's



15 actually with the Libby asbestos.



16            But I also agree that I -- given that



17 obviously the question has come up how significant are



18 pleural plaques, and if the whole risk assessment is



19 based on that, then it would make sense to as best as



20 possible justify using that endpoint, which I think



21 the document does a reasonably good job of doing.  It



22 would be nice, I think we would all feel more
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1 comfortable -- the suggestion of using other endpoints



2 or combining, if you look at the papers and the



3 numbers, there just aren't enough of the other



4 endpoints.



5            The other changes on x-rays, there were



6 eight additional people.  And those eight, a lot of



7 them already had the pleural changes.  So in terms of



8 -- I don't think it would substantively change the



9 risk assessment unless some of the papers that have



10 been mentioned that are appending may, I mean, I'm



11 normally a believer that one more paper isn't going to



12 change your bottom line.  And you also don't go nuts,



13 but in this case if the paper, those additional



14 pending papers are also looking at, you know,



15 asbestosis or lung function, it would provide



16 additional support potentially.



17            DR. KANE:  Dr. Kriebel.



18            DR. KRIEBEL:  Just one more comment on



19 this.  I just want to remind the committee, you know,



20 because you can x-ray -- and a physician x-rays a



21 single human being and can give a pulmonary function



22 test to a single human being, you can observe that
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1 someone can have fantastic ugly-looking things on



2 their x-ray and their lung function looks fine.  But



3 that's not really relevant evidence.



4            This is a population level question.  This



5 is an epidemiologic question.  And the question is



6 whether populations in which there is a prevalence of



7 radiographic changes are at increased risk of some



8 loss of function or ill health.  So I think we have to



9 be very clear to ask the question that way.



10            And I think that the document could be a



11 little bit stronger.  I can try and be more specific



12 in my comments, but I think it could be a bit stronger



13 in trying to make that case that it's reasonable to



14 presume that if you see pleural changes that it means



15 one of two things:  Either it means direct



16 pathophysiologic effects of pleural changes on the



17 healthy functioning of the lungs, or it means it's a



18 biomarker on the pathway.



19            And if you see pleural changes, it's very



20 likely that on average the population will be losing



21 lung function.  And I think that that argument could



22 be made stronger.
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1            DR. KANE:  Dr. Balmes.



2            DR. BALMES:  Well, I totally -- as a



3 clinician who may have been guilty of being too



4 anecdotal there, I appreciate this epidemiologic



5 question.  I think you could make the case with



6 certain papers that pleural plaques may be associated



7 with decreased lung function.  There are a few papers,



8 but there are a number of epidemiological papers where



9 you could use to make the counter argument.  So it's a



10 bit tricky.



11            DR. KANE:  Dr. Newman?



12            DR. NEWMAN:  Yeah.  I think, Dr. Kriebel,



13 you raised kind of an interesting concept here.  I



14 actually agree with Dr. Salmon that the notion of



15 calling pleural plaques merely a biomarker is probably



16 not what I would like to see us suggest here.  But I



17 think in terms of thinking about this pathway, this



18 natural history of the asbestos-related non-malignant



19 disease is an interesting one.



20            And that pathway which we've sort of



21 inferred and assumed that people know, is that for



22 many of our patients the first thing, and the epi



Page 223



1 studies will bear this out, the first thing you see



2 are the pleural abnormalities.  But that in itself,



3 the development of those pleural abnormalities is



4 indicative of an increased risk of developing other



5 more severe consequences including asbestosis, the



6 lung disease.



7            If -- now I'll revert to being anecdotal,



8 which is that I wish that we had in our public



9 comments patients from Libby who have pleural plaques,



10 because I suspect that what they would say to us is



11 the presence of pleural plaques, even if my lungs are



12 working fine on spirometry is a bad thing for me.  And



13 if you could ask your animals in your research



14 studies, they probably would say the same thing.



15            And I don't mean to be facetious but, you



16 know, I mean this quite sincerely that when I have



17 told patients that they have pleural plaques



18 indicative of past asbestos exposure, and I told them



19 what the implications of that is for them today and



20 the future, the psychological impact of that itself is



21 something of significant note.  And that's speaking



22 now anecdotally from a clinician standpoint.
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1            DR. KANE:  One population that has been



2 very, very well studied that was exposed to amphiboles



3 only is Wittenoom.  And I would like to ask EPA to



4 review the epidemiologic literature on Wittenoom.



5            DR. BALMES:  Just one more comment that



6 that hopefully will be helpful to EPA.  I think it's



7 referenced already in the document, but there was an



8 American Thoracic Society statement on the diagnosis



9 and treatment of non-malignant asbestos-related



10 disease.  I happen to be a coauthor of that document.



11            And I just brought it up.  It took me



12 forever to find it, but I finally did,



13            UNIDENTIFIED FEMALE SPEAKER:  Do you



14 remember what you wrote?



15            DR. BALMES:  But, anyway, it has a nice



16 summary of the data as of early, you know, that came



17 out in 2004, but has a nice summary of the data with



18 regard to the consequences of pleural plaques.  I



19 think you have already referenced it, but it might



20 help to elaborate are what Dr. Kriebel was seeking.



21            DR. KANE:  Dr. Salmon.



22            DR. SALMON:  Just one very last brief
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1 comment.  Because I think the x-ray endpoint is a good



2 one doesn't in any sense mean that I don't think it



3 would be a good idea to take a look at the new lung



4 function data and see what that has to say as well.  I



5 just wanted to make that clear.



6            DR. KANE:  All right.  So we have a broad



7 spectrum of view points on this point.  And this is a



8 very, very important point of course for this EPA



9 document.  I think it would be premature to draw a



10 final conclusion at this point because we have some



11 outstanding papers that we are going to get electronic



12 access to, I hope by tomorrow morning.



13            And I think we are going to have to revisit



14 this although Vanessa is not going to want to hear



15 that.  We are going to have to revisit this discussion



16 again.



17            MR. BUSSARD:  Just to note, we'll see what



18 we can do, but there may be copyright issues with



19 getting them to you tomorrow morning.  So we will get



20 them to you as soon as we can.  If that's tonight or



21 tomorrow that's what we'll do.  But there's some



22 issues with providing copyright that we have to look
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1 into.



2            DR. KANE:  From my own perspective I've



3 heard a diverse range of viewpoints.  And, Julian, I



4 haven't forgotten yours.  Yours is also on the table



5 here.  It's a very broad range of opinions with this.



6 And this is a very, very important point for the



7 document.



8            And I do not really want to push the



9 committee to reach a consensus or put out a very wide



10 range of viewpoints until we have a chance to look at



11 additional information.



12            Does everyone agree with that?



13            DR. WOSKIE:  I agree, but I just want a



14 clarification from Julian, from you about my



15 impression was your concern was about the results of



16 the modeling of this, the outcome of the modeling.



17            Were you also expressing doubts about the



18 use of pleural thickening as a reasonable outcome to



19 look at?  Separate.



20            DR. PETO:  I was just making the point that



21 the rationale for the EPA ignoring non-malignant



22 effects in 1988 as I understand it was the evidence
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1 that the ratio between the severity of non-malignant



2 effects to cancer, not the actual Libby, the ratio has



3 declined as exposure levels had fallen, and that the



4 sort of exposure levels that you are concerned about.



5            The impression was not only that they be



6 rarer but that they would also be less severe and the



7 cancer was simply of comparable frequency and



8 obviously more important.  And so rational focus on



9 that and not to attempt to use non-malignant effects



10 in relation to the evaluation of the effects of



11 exposures.  That was one point.



12            The modeling point is a separate one which



13 we'll come back to.  And the question of whether or



14 not there would be any significant deficits, as a



15 result in very low-level asbestos exposure, I mean, in



16 a sense it's a modeling question but it's a different



17 modeling question.



18            DR. SHEPPARD:  So just to push you a little



19 bit, are you suggesting that there's no need for an



20 RfC because any cancer --



21            DR. PETO:  Not based on -- yes.  Yes, I am.



22 I mean I think the effects of asbestos, the
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1 carcinogenic effects of asbestos are severe and fairly



2 well established.  And I don't think that it's



3 generally thought that the effect of chronic, very



4 low-level exposure is going to be appreciable compared



5 with the cancer risk.



6            DR. KANE:  Yes.  Dr. Neuberger.



7            DR. NEUBERGER:  My understanding is that



8 there was quite a bit of exposure in the Libby



9 population leading to non-cancer health outcomes.  So



10 we are now dealing with a non-occupational high



11 exposure situation is my understanding.



12            So in that case what Bill Nicholson was



13 thinking I imagine was that this was mainly an



14 occupational issue, and that the environmental issue



15 is more the cancer because it's at a lower level of



16 exposure that you are dealing with.



17            Is that your understanding or do you differ



18 with that?



19            DR. PETO:  I don't know in the Marysville



20 cohort was an occupational cohort.  I don't know what



21 the evidence is in relation to the prevalence of



22 pleural thickening as a result of environmental











cdb7d849-dd5b-4c71-92e9-25fe3a1b303e



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING - DAY 1 - 2/6/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



58 (Pages 229 to 232)



Page 229



1 asbestos exposure.  I mean there aren't -- are there



2 substantial data in Libby on the prevalence of pleural



3 thickening on people who simply had environmental



4 exposure?



5            FEMALE SPEAKER:  Yes.



6            DR. KANE:  Dr. Newman?



7            DR. NEWMAN:  Dr. Peto, I just want to



8 pursue this a little bit more if I may, since I think



9 some of us are going to try to summarize the divergent



10 viewpoints.  And tell me if I have this right.  Are



11 you saying that because the modeling doesn't make



12 sense, we therefore should throw out the RfC concept



13 entirely and just stick with cancer?  Is that what you



14 are saying?



15            DR. PETO:  I am not quite sure what the



16 implications are, but I don't think it's a good idea



17 to put out a document in which the modeling is



18 completely inconsistent with the epidemiologic



19 evidence, particularly when the models have been



20 developed so in complete isolation from the



21 epidemiological evidence.



22            I mean we are going to come back to this in
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1 relation to mesothelioma as well, I mean, some of the



2 predictions in relation to mesothelioma are completely



3 inconsistent with the epidemiological evidence.  And



4 in particular the prediction that the ratio of pleural



5 thickening to mesothelioma is going to be 500 to one



6 as a result of an environmental exposure is certainly



7 consistent with the epidemiological evidence.



8            But that's a different point from the, I



9 mean, I'm not quite sure what it means to say that you



10 choose something as a basis for an RfC but then apply



11 methodology to it which produces results which are



12 inconsistent with the data.  I mean I don't -- you



13 can't partition these questions in this way.  Is this



14 an appropriate measure, yes or no, if you decide it



15 is.  But you don't know how to extrapolate it to the



16 effective chronic low-dose exposure, then it isn't.



17            I mean it isn't a completely theoretical



18 issue.



19            DR. KANE:  I think Mort has a comment here,



20 Mort?



21            DR. LIPPMANN:  I was saying that you can't



22 relate the RfC to real information because the RfC in
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1 this case and in every other one will have at least



2 two orders of magnitude safety factor.



3            DR. KANE:  Yes.  Dr. Kriebel.



4            DR. KRIEBEL:  Yeah.  I was just going to



5 add to that, Dr. Peto, you mentioned earlier your sort



6 of back-of-envelope calculation about the implications



7 in Britain would be that 50 percent of women would



8 have -- but actually that's not so bad because if you



9 take an order of magnitude below that, there's



10 supposed to be a safety factor, five percent of



11 British women will have those changes.  So it's not



12 necessarily that far off.  That's the logic.



13            DR. PETO:  But I don't think it is.  I mean



14 the safety factor of 100 comes from a vague factor of



15 100 in relation to general uncertainties and



16 measurements in the cohort.  And there's a factor of



17 ten and then a further factor of ten to do a variation



18 individual susceptibility, so it isn't true that there



19 would be a hundred-fold difference in the prevalence



20 in the population.



21            There's a possibility that the effect might



22 be concentrated in ten percent of the population.
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1 That's half of the factor of 10.  I mean there's 100,



2 there's 10, a general sort of measurement uncertainty,



3 and 10 for lack of knowledge about individual



4 susceptibility.  Isn't that add up to 100?



5            That would be five percent prevalence.  So



6 five percent of women would have pleural thickening



7 caused by environmental asbestos exposure.  That's



8 possible, is it?  Okay.



9            DR. KANE:  Dr. Balmes, perhaps five percent



10 in Libby.



11            DR. BALMES:  Yeah.  I was just going to



12 address Julian's question about have community studies



13 shown increased prevalence of pleural thickening in



14 Libby.  And it's my understanding that several studies



15 have shown that, so that the reason that EPA isn't



16 using those studies for RfC calculation is that the



17 exposure data aren't very clear in terms of what



18 exposures, what level of exposure actually occurred



19 from the various activities of playing on the tailings



20 from the mine and popping vermiculite as a kid on a



21 frying pan, et cetera.



22            But I think there's very little question
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1 that there's a high prevalence of pleural thickening



2 among the community members not exposed at work.  So I



3 think it's a real issue, the localized pleural



4 thickening.  Whether it should be the basis of an RfC



5 is another story, which we are discussing.



6            DR. KANE:  Dr. Neuberger.



7            DR. NEUBERGER:  Yeah, I was just going to



8 say that the mortality study in Libby that ATSDR did



9 showed an elevated asbestosis rate of somewhere I



10 think 40 to 60 times, either the state or the federal,



11 I can't remember which is which.  And just glancing



12 here at some of the information in here, they did have



13 some information from their clinical study.



14            I guess this is an ATSDR study also for



15 people who had not worked -- they were community



16 members that did show some effects from pleural



17 thickening.  So getting back to our earlier point



18 where you asked about it, it looks to me like there is



19 some data.  The mortality data could have been better



20 done if it had tried to screen out the workers and



21 just done both workers and community members



22 separately.
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1            And they would have had to go into the



2 database and, you know, the death certificates and



3 pull the records and find out.  That wasn't done.  And



4 maybe that's something that we could recommend that



5 they try to do that.



6            But I -- to me, there does seem to be



7 something going on, you know, in the community.



8            DR. KANE:  Dr. Sheppard?



9            DR. SHEPPARD:  So right now I think we are



10 really trying to sort out the choice of this outcome



11 measure for the RfC, but I think it's -- we'll need to



12 come back to the question about aligning the two



13 approaches and what they say about each other, but



14 this kind of inconsistency that you are uncomfortable



15 with, Dr. Peto, is not -- is present in other places



16 like in the effects of air pollution on health with



17 acute effects versus chronic effects, and people for



18 years have tried to sort out how to align those.  And



19 it's a very difficult question.



20            So I'm fairly comfortable actually with



21 dealing with each of these separately, although I do



22 think there's reason for the committee to try to
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1 reconcile our understanding of them both, but we may



2 end up not being able to get to the bottom of that.



3            DR. KANE:  All right.  So maybe it's not an



4 irreconcilable issue at this point.  And maybe we



5 should be a little more conservative.  Anyone object



6 we move forward?  Forward.



7            So the next topic to be discussed should be



8 less controversial.  It would be Section 4.2., 4.3,



9 4.4, animal and mechanistic studies.  This will be the



10 subgroup we'll start with Jeff Everitt then Tom Hei



11 and then Jamie Bonner.



12            DR. EVERITT:  Okay.  I thought this section



13 was fairly well written, with perhaps the exception of



14 I agree with some earlier comments that Dr. Lippmann



15 made that it would be nice if somewhere in the



16 document it just had a little bit of a summary of



17 what's known about amphibole asbestos inhalation in



18 general without reinvesting in the whole asbestos



19 question.



20            But the issue of in animal studies to date



21 there is a lot known about dimensionality, durability,



22 some of the important issues that lead to effects in
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1 animals, but I do think that the big challenge, you



2 know, for this report is that there really are no



3 long-term studies of Libby amphibole in animal models



4 for -- by the inhalation route of exposure.



5            And so it's very, very difficult from the



6 literature that's there to get an assessment of sort



7 of the potency of Libby amphibole against other types



8 of amphiboles from the animal data.  But I do think



9 the way it's written is appropriate.



10            I think that the fact that tremolite



11 studies are quoted is fine.  I think it certainly



12 discusses the role of what's known about Libby



13 amphibole versus the tremolite inhalations and



14 instillations that have been done.  I do think that



15 the -- it does properly put into perspective that what



16 is known in the very limited data we have on Libby



17 amphibole in animals, it does support the -- the



18 lesions that have been noted in the epidemiologic



19 studies with what's known about other amphibole



20 exposures.



21            I think that the non-animal, the other



22 mechanistic studies that are listed are very difficult
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Dear Diana
 
Libby amphibole review
 
I have not contributed as much as I would have liked to the post-meeting discussions.



owever, I also have a fundamental problem with the EPA review process. By dividing
comments between separate charge questions we cannot see the wood for the trees. My central concern
with the Libby draft review is the adoption of models which are fundamentally wrong epidemiologically
for both mesothelioma and pleural thickening, and until this is addressed the other charge questions
(apart from the choice of studies, which we all agree is appropriate) are of secondary importance. The
core issue is the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to choosing the Ptolemaic
over the Galilean model of the Solar System to predict where the planets will be next year.
 
The effect of time since beginning exposure is buried in a list of "potential confounders and covariates"
under charge question III.A.4, and the draft response doesn't even mention it. In relation to LPT, I would
simply insert what I wrote in my overall comment, i.e.:
 
It is well-known that local pleural thickening continues to develop for many years after asbestos exposure
has ceased. In contrast, the fitted Michaelis-Menten model predicts that within 10 years of stopping
asbestos exposure the prevalence reaches a plateau. The analysis of the prevalence of pleural thickening
as a function of cumulative exposure with a lag of 10 years cannot be correct if pleural thickening
continues to appear more than 10 years after exposure has ceased, as the lagged cumulative dose would
remain constant while the prevalence continues to rise. The analyses based on this model are therefore
wrong, and should be removed from the report. In sections 5-2-3 and 5-2-4 the Michaelis-Menten model
is selected and fitted, including the uncertainty factor analysis and calculation of the RfC. The fact that
the prevalence of LPT continues to increase with increasing time since first exposure is then belatedly
acknowledged in section 5.2.5. Section 5-3-3 justifies this contradiction by the following statement: "Note
that the likelihood that prevalence of localized pleural thickening may further increase beyond 30 years
after first exposure is a principal rationale cited for the selection of a database UF of 10 in this current
assessment". It is not reasonable to fit a model that is clearly wrong and attempt to allow for the error in
the uncertainty analysis. The model must be discarded.
 
As I said at the meeting, I have similar fundamental reservations about the mesothelioma model. The
response to III.B.4 says "The mesothelioma undercount is adjusted for the entire lifespan (70 ÷54) and
for the undercount in death certificates. These approaches seem logical and generally well described...." 
This is obviously incompatible with my comments, which included: "The effect of exposure from birth to
age 70 rather than from age 16 to 70 (54 years) is then calculated by simply multiplying these predicted
lifetime risks by 70/54. A factor of about 3 would be more appropriate. These models are inferior to the
epidemiologically and biologically more plausible model for mesothelioma that the EPA adopted more than
20 years ago..."
 
If I couldn't persuade other panel members to agree at the meeting I can't expect to do so by email, and
I don't know how to proceed. My personal view is that the EPA should reconsider the core issue of model
selection and redraft the review accordingly. I've attached the latest online pdf of panel members'
comments - mine are on p57.
 
Best wishes
 
Julian
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Professor Julian Peto DSc FMedSci
NCDEU
London School of Hygiene and Tropical Medicine
Keppel St., London WC1E 7HT, UK
Tel  +44 (0) 20 7927 2632/2455
Fax +44 (0) 20 7436 4230
julian.peto@lshtm.ac.uk>>> "John Neuberger" <JNEUBERG@kumc.edu> 21/03/2012 20:13 >>>
Dave,



See attachment.



This is a highly statistical area and I would be more comfortable after Dr. Peto responds; he is currently
unavailable. I'm open to discussing any changes or corrections to my comments. Let me know if you
want to discuss this further.



John



>>> Diana-M Wong <Wong.Diana-M@epamail.epa.gov> 3/19/2012 10:26 AM >>>



Attached please find comments on draft response to charge question
III.A.4.  Draft response to charge question III.A.7 is also attached for
your information.



Please revise and send the revised draft back to me by March 22.  Thank
you very much.



(See attached file: Group Response to Charge Question IIIA4dw.docx)
(See attached file: IIIA7LS.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049
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1 it pertains directly to this response, but I think



2 it -- I think if I remember correctly that has been



3 incorporated in this full section somewhere.



4            DR. SALMON:  Yeah.  We need to have that



5 somehow -- maybe it's sufficiently explained



6 elsewhere.  I just feel we need to have that in mind



7 in any comments we make about using external data to



8 inform parameters.  Having said that, of course for



9 some models that's an essential feature.  You can't



10 use some of the possible models without relying on



11 external data.



12            DR. KANE:  Well, Lianne and Andrew and



13 Julian, what do you think specifically about the



14 comments in the draft report on pages 25 and 26 with



15 respect to charge question 2?



16            Do you have specific changes to recommend



17 here?



18            DR. SHEPPARD:  No, I think it's good.



19            DR. PETO:  I think as stated it covers the



20 issues we had, myself.



21            DR. KANE:  All right.  So pages 25 and 26



22 are okay.
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1            DR. PETO:  This is Julian.  My concern is



2 with the choice of the model.  I mean the way the



3 modeling was done was the issue, the continuing



4 increase after exposure had ceased wasn't discussed, I



5 mean, in the report.  I mean the RfC is finally -- is



6 derived.  And then followed by in -- I am referring to



7 the report, I mean Section 5.2.5, alternative analysis



8 of the cohort followed by 5.3, 5.3 uncertainties in



9 reference concentration and, I mean, in that Section



10 5.3.3 uncertainty due to time from first exposure, I



11 mean --



12            DR. SALMON:  But, Julian, you have to



13 remember that the model, you know, the model which was



14 being applied here was used exclusively to fit the



15 data within the period of observation.  It actually



16 wasn't used to handle --



17            DR. PETO:  It's going to be used to



18 instruct the low-dose long-term exposure.  I mean



19 you've got --



20            DR. SALMON:  Oh, no.  No.  Read the report.



21 It isn't.



22            DR. PETO:  Yes.  That's what's complicated.
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1            DR. SHEPPARD:  And, actually, the time



2 since first exposure is much more relevant to the full



3 Marysville cohort, and this question is addressing the



4 subcohort analysis.



5            DR. PETO:  The RfC was calculated without



6 discussing this issue at all.  I mean it -- the last



7 sentence in that 5.3.3 is uncertainty due to time from



8 first exposure, there's just a sentence that says,



9 that one I quoted, the likelihood of the prevalence of



10 LTP may further increase beyond 30 years after first



11 exposure is a principal rationale cited in the



12 selection of a database uncertainty factor of ten in



13 the current assessment.



14            So the calculation is done.  And then you



15 say, well, the model is just completely wrong and



16 completely fails to take account of this enormous



17 effect, this huge effect, the continued increase after



18 exposure is ceased.  And you have an uncertainty



19 factor of 10 to take account of those.  Why not 100?



20 Why not 2?



21            I mean it's -- I mean the model is simply



22 wrong.  If you're modeling a disease response then, I
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1 mean, to choose the model prevalence --



2            DR. SALMON:  One of the key issues here is



3 we are doing a benchmark dose analysis.  We are not



4 trying to do a research study which examines --



5            DR. PETO:  No.  We are trying to predict



6 lifetime risk to people at low dose exposure.  That's



7 what you are trying to calculate.



8            DR. SALMON:  For the non-cancer effect you



9 are not trying to use that model to examine the entire



10 lifetime cause of the disease, nor are you trying to



11 examine the biological basis of the response.



12            DR. PETO:  It's got nothing to do with the



13 biological basis.  It's the epidemiological basis.



14 What's the pathogen you see in cohorts of people



15 exposed at different levels for different durations



16 and followed up for different periods of time.



17            DR. SALMON:  This is a risk assessment, not



18 a research project.



19            DR. SHEPPARD:  This is a very small cohort



20 with a very small number of cases.  The advantage of



21 it is that there's a lot of data down in the low end



22 of the exposure range so that that helps to inform the
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1 BMCL.



2            DR. PETO:  Yeah.



3            DR. SHEPPARD:  And this model in my mind is



4 a descriptive model.  It's not a mechanistic model.



5            DR. PETO:  Absolutely.  Absolutely.



6            DR. PETO:  It's not a question of being



7 mechanistic, it's a question of whether or not you



8 separate whether the variables which are the level of



9 exposure and duration of exposure and how long you



10 follow it up for.  Those are the three variables.



11            DR. SHEPPARD:  But the subcohort doesn't



12 have much variability in time since first exposure, so



13 there's not much information there with which to do



14 anything about it, so that's just a feature of this



15 data set.  The full cohort there's more information,



16 and we made some very explicit recommendations about



17 how to address it, which we can discuss when we get to



18 that question.



19            DR. KANE:  But, Julian, I think the point



20 is that your comments are relevant but they are not



21 relevant to this particular charge question.



22            DR. PETO:  You can partition the analysis.
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1 You can do a model -- the Fischer model which is



2 completely inconsistent with the epidemiology, then



3 you have satisfied that requirement by according to



4 risk assessment conventions just seems to be



5 scientifically extraordinary.  I mean I said it



6 really --



7            DR. SHEPPARD:  What model do you suggest



8 then, Julian, with this data set --



9            DR. PETO:  Well, considering different



10 models, seeing which one is most plausible in terms of



11 the epidemiology of pleural changes in asbestos



12 exposure, and then fitting a model which is consistent



13 with the, you know, the best description how does the



14 human body react when it's exposed in this way.



15            It's not a biological model, it's an



16 epidemiological question.  You are trying to link



17 disease prevalence at different points in life to



18 duration and level of exposure.  That's what you are



19 doing.  That's all you are doing.



20            And the model is completely arbitrary.  I



21 mean the justification of the model isn't scientific



22 in any sense.  And the model that's chosen is --
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1 completely fails to affect the most elementary



2 striking factor, prevalence of LPT which goes on



3 dramatically with the passage of time after exposure



4 has ceased.



5            DR. SHEPPARD:  But there's no date on that



6 in this data set.  How are we going to address it in



7 this data set?



8            DR. PETO:  Well, that's a fundamental



9 point.  When you choose a model, I mean, that's why



10 the document should begin by saying this is an



11 amphibole.  I mean what amphiboles do to LPT and



12 cancer.  You don't choose a model on the basis of some



13 -- just out of the air.



14            You choose a model that fits the data, the



15 data -- the data on similar exposures in other larger



16 studies.  They are already  --



17           (unintelligible, multiple voices)



18            DR. PETO:  You don't develop a model on the



19 basis of data set like this.  A model is simply -- you



20 choose a model, I mean, scientifically on the basis of



21 the information.



22            DR. WALKER:  Julian, this is Katie Walker.
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1 I mean this does seem to be the fundamental question



2 though as to whether or not there is another data set



3 of Libby amphibole asbestos that is relevant.



4            DR. PETO:  It doesn't have to be Libby



5 amphibole asbestos.  Libby --



6            DR. WALKER:  Well, that's a fundamental --



7            DR. PETO:  -- amphibole asbestos differs



8 magically from some other form.  It's not -- it isn't



9 true anyway.  I mean the risk does go up going up with



10 the longer follow-up.



11            DR. SALMON:  I believe what you have just



12 said, but you have to prove it before you can make



13 that assertion.  That's the problem.



14            DR. PETO:  Goodness me, I mean, if the EPA



15 has chosen a model that's completely inconsistent,



16 both the general epidemiology and with this study, I



17 mean the longer follow-up prevalence LPT went up



18 dramatically.  I mean we won't -- any reason for



19 assuming that Libby amphibole asbestos behaves like



20 other amphiboles.



21            They only ostensible thing to do is to fit



22 models which have been developed in relation to Libby
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1 amphiboles.



2            DR. SHEPPARD:  But, Julian, we'll be



3 sending the plateau be increased to 85 percent because



4 that's what the evidence in the literature suggests



5 completely consistent with your comment.



6            DR. PETO:  But what plateau?  I mean I



7 don't understand what the plateau means.  The plateau



8 is just a plateau which then shoots up.  There's an



9 increasing curve.  I mean the idea that you can



10 partition an analysis in this way is I think just odd.



11            I mean I think the wrong models have been



12 fitted.  That's my fundamental concern with the whole



13 document.



14            DR. WALKER:  What model are you suggesting,



15 Julian?



16            DR. PETO:  That the incidence rather than



17 the prevalence is model as a function of cumulative



18 dose, for a start.  I mean the incidence rate is the



19 rate of new appearance of LPT in somebody who didn't



20 have it last year.  I mean the prevalence --



21            DR. WALKER:  And so where do you get the



22 data set from?
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1            DR. PETO:  I mean you can get some estimate



2 from the extent to which it happens in these data by



3 the gross increase in LPT between the two follow-ups.



4 I mean as I said probably 35 years ago criticizing the



5 derivation of the high dual standard for asbestos



6 based on early signs of asbestosis in relation to



7 prevalence plotted against cumulative dose and pointed



8 out in that paper in the Lancet in 1978 that you can



9 underestimate the risk by order of magnitude.



10            I mean to simply draw the graph is a



11 mistake.  Say you draw a graph which has cumulative



12 dose on the bottom axis and prevalence on the vertical



13 axis, you've assumed that the incidence is zero when



14 exposed to CC's.  When exposed to CC's, you don't move



15 along the cumulative dose axis but you do move up the



16 prevalence axis.



17            Prevalence is the integral incidence.  You



18 add incidence up to your life and that's your



19 prevalence.  You shouldn't plot a graph let alone



20 discuss what model to fit to that graph of cumulative



21 dose against prevalence.  It's just a fundamental



22 scientific mistake.  This is entailed in the very
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1 strong assumption that symptoms can't develop after



2 exposure ceased, which you know is false.



3            I don't know how else to express it.  You



4 see the point.  I mean you have got a graph of



5 cumulative dose against prevalence, and you know that



6 if cases go on developing after exposure has ceased,



7 you come back ten years later, nobody has moved along



8 the cumulative dose axis because they haven't gotten



9 any more exposure, but the graph has gone up.



10            So to fit in any line to that graph, to



11 even look at the graph, to even plot the graph is a



12 fundamental mistake.



13            DR. WALKER:  So an interesting exercise



14 that could be done would be some sort of extended



15 sensitivity analysis where one would stimulate changes



16 in response for the people that don't have LPT in this



17 data set and just randomly choose the individuals that



18 have that or potentially do it as a function of



19 exposure, and then show how that would affect the BMCL



20 as in that kind of "what-if" analysis.



21            That would be completely consistent with



22 using this data set in your suggestion and --
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1            DR. PETO:  It's not the data set.  I don't



2 understand why the model was chosen.  I mean the model



3 is just the wrong model.



4            DR. WALKER(?):  Julian, stop a minute.  It



5 seems to me sort of somewhat inappropriate to suggest



6 that we know with absolute certainty which model is



7 correct.  I mean every model --



8            DR. PETO:  What we know with absolute



9 certainty is that to even plot a graph of cumulative



10 dose against prevalence is a mistake because you know



11 that when exposure stops, the prevalence goes on going



12 up.  You don't move along the axis.  The graph is



13 wrong.  It doesn't matter what values you fit to it.



14            DR. WALKER (?):  Well, isn't that based on



15 a certain data set that you have explored in detail



16 some time ago and then --



17            DR. PETO:  What data set?  What data set?



18 The huge increase with the further passage of time



19 shows that that happens.  I mean there's studies that



20 were done 35 years ago on asbestos workers that showed



21 that happens.  You have to model incidence, not



22 prevalence.
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1            Incidence is what happens to you now as a



2 result of what's already happened to you.  Prevalence



3 is all the things that have happened to you over your



4 life added up.



5            I mean when you write down an incidence



6 model, it implies prevalence.  You can drive an



7 incidence model from a prevalence model, and you can



8 derive vice versa.  But as soon as you write down a



9 model where cumulative -- where prevalence is a



10 function of cumulative dose, that implies the very



11 strong assumption that incidence is zero after



12 exposure's ceased.



13            DR. SALMON:  But we are not using the model



14 that we are talking about to make that extrapolation.



15            DR. PETO:  But why fit the model at all



16 when you know that it's wrong?  It's just the wrong



17 model.  I mean the idea that you can just fit any old



18 model to a graph; the graph shouldn't have been drawn



19 in the first place.



20            DR. SALMON:  I think the short answer is



21 the technique of benchmark dose analysis relies on the



22 concept of fitting what you described as any old model
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1 to the actual data.  And the fact of the matter is



2 that this is a relatively arbitrary model which fits



3 the observed data of the subcohort at some level,



4 whereas in fact the models which you are arguing for



5 which have an external justification and biological



6 mechanism and/or in --



7            DR. PETO:  It's not the mechanism.



8            DR. SALMON:  -- on other cohorts in fact



9 don't fit that particular segment of data as well, for



10 reasons which are numerous but not necessarily very



11 substantial in terms of what their indications are,



12 but nevertheless they say that those models don't fit



13 the data very well.



14            DR. PETO:  The --



15            DR. SALMON:  All very well arguing that you



16 should use a model which is informed by other



17 epidemiological cohorts or biological rationality or



18 whatever, but the fact of the matter is that those



19 models don't actually fit the data particularly well



20 due to the peculiarities of the data.



21            DR. PETO:  That isn't true.  That isn't --



22            DR. SALMON:  It's what it says in the
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1 report.



2            DR. PETO:  This one does.  They account,



3 the dose increase --



4             (inaudible, multiple speakers)



5            DR. SALMON:  They are not trying to account



6 for anything with this model.  We are trying to fit



7 the data --



8            DR. PETO:  Well, you are not trying to



9 account, the observation there's an order of magnitude



10 increase in the prevalence of LPT when exposure --



11            DR. SALMON:  -- can't do anything.  That's



12 the whole point.  This is not the model to account for



13 anything.  This is a model to fit the data.



14            DR. PETO:  You don't think that's part of



15 the data, the fact that you know there was no



16 magnitude of increase in LPT between the two follow-up



17 periods.  Isn't that part of the information that you



18 have?



19            DR. SALMON:  Well, it's not part of the



20 information that we are trying to fit with this model.



21            DR. PETO:  I mean there's nothing else I



22 can say.  I just think it's scientifically
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1 preposterous but, I mean, carry on.



2            DR. SALMON:  Yes, the sense in which it's



3 deliberately scientifically preposterous because it's



4 attempting not to prejudge the numerous important



5 issues which you have raised.



6            DR. KANE:  May I make a suggestion?  We are



7 not going to resolve this particular question



8 immediately, but some of the issues that have been



9 brought on the table for discussion, namely



10 consideration of some alternate models are discussed



11 in our draft document on pages 26 and 27.  And there



12 are specific recommendations listed there.



13            So can we turn to that.  This is under the



14 charge question number 3, alternative modeling



15 approaches.  I think, Lianne, you were referring to



16 these suggestions earlier.  And here there are some



17 specific recommendations made that I don't think, but



18 I'm a little bit naive about this, would represent too



19 much additional effort on the part of the EPA.



20            DR. PETO:  But, I mean, the time since



21 first exposure is, I mean, the way the analysis is



22 done is the cumulative dosage related to prevalence,
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1 and then the RfC is calculated.  And then it's



2 followed by discussion of alternative analyses.



3            I mean the idea that you choose the model,



4 do an analysis, calculate the key results on the basis



5 of that model and then consider other alternative



6 models seems completely backwards.  I mean surely you



7 choose the model, the range of models that you want to



8 fit, and you fit the data and see how they affect the



9 conclusions.



10            I mean to simply add an uncertainty factor



11 of ten because you know the model is grossly wrong in



12 failing to allow for this huge effect just seems



13 completely peculiar.  It's not the uncertainty factor,



14 it's the result of fitting the wrong model.  You can



15 always do it in the ozone as well.



16            DR. KANE:  Lianne or Andrew?  Anyone else



17 have any suggestions about this point?  Michael?



18            DR. PETO:  My suggestion is that the EPA



19 should consider looking at models which relate



20 incidence, to the incidence of LPT, not the



21 prevalence, the rate of the appearance of new cases



22 per year, people who haven't yet got it, to cumulative
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1 dose and time since first exposure.  I mean that's the



2 natural thing to do.



3            That's the natural way to analyze any



4 epidemiological cohort with any endpoint whether it's



5 cancer or LPT or FPL.  And that's the typical way to



6 analyze data.  You have got a chronic condition which



7 develops and continues to develop many years after



8 exposure has ceased.



9            DR. KANE:  Julian, that's an excellent



10 suggestion but I don't -- we have not been -- evidence



11 that there's any such data set that could be used to



12 do that because there -- this data set has got two



13 times when x-rays were done.  That's it.



14            So there's no way that you are going to get



15 at incidence in any meaningful way in this data set.



16            DR. PETO:  No, I know that, but you have



17 got some idea of how it changed between the two



18 follow-ups.  And you have got other studies and other



19 data sets which were looking at, you know, various



20 measures of asbestosis, I mean, in which it has been



21 done.  And the observation is that the incidence



22 continues to increase after exposure's ceased.
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1            And so you should measure incidence of



2 cumulative dose, not prevalence.  And you should



3 include time since first exposure in your model.  I



4 mean you go get Jeff Berry's paper in the New York



5 Academy of Science in 1979, there's a whole volume on



6 the big meaning/meeting (?) of asbestos.  And Jeff



7 Berry had an analysis which showed just how wrong his



8 previous analysis on which the two-fiber standard was



9 based had been when you looked at it this way rather



10 than that way.



11            And that's exactly what he did in 1970.  He



12 plotted a graph of cumulative dose against prevalence.



13 It was early signs of asbestosis.  And the two-fiber



14 standard was based on it.  And when he analyzed the



15 six-year follow-up in the same cohort and looked at



16 the incidence, he found that the earlier conclusions



17 were wrong by a vast factor.



18            DR. SHEPPARD:  I wanted to bring up a



19 different point.



20            DR. PETO:  Can I just say in relation to



21 this point before we leave it, exactly the same issue



22 replies in relation to mesothelioma.  I mean the
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1 reason for choosing a model for mesothelioma, of



2 course you can't develop a model for mesothelioma



3 based on seven cases or whatever it is.



4            You have to look at the enormous body of



5 evidence on what the epidemiology of mesothelioma is



6 and choose the model that you fit on that basis.  I



7 mean it's mad to do anything else and completely



8 disreputable.  I mean --



9            DR. KANE:  Lianne, you had some other issue



10 to raise.



11            DR. SHEPPARD:  Yeah.  I'm relooking at this



12 and I'm noting that we are only talking about



13 including time since first exposure in as a separate



14 covariant, and there's no real mention in this



15 response about alternative exposure metrics that would



16 sort of -- sort of naturally include time since first



17 exposure in the calculation of the exposure metric.



18            And, um, I am trying to remember now where



19 that might have come up in our response.  I know we've



20 had -- we had considerable conversation about that at



21 the meeting and a little bit afterwards in terms of



22 the recommendation of the group that talked about the
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1 RfC.  And I'm wondering if we should incorporate that



2 a little bit better into this response.



3            DR. LIPPMANN:  This is Mort.  Let me speak



4 up for Julian, if that's necessary.  I think he's



5 absolutely right.  I think there's a consensus, and



6 tell me if I am wrong, that we should consider Libby



7 amphibole to be another amphibole that has similar



8 biological response as the other amphiboles.  And the



9 mineralogists have done us sturdy by telling us that



10 only certain things are true amphiboles.



11            Now, if you take that to be true, then



12 there's a lot of literature, as Julian suggests, about



13 the progression of the diseases without further



14 exposure.  And it's entirely appropriate to look at it



15 that way if not as the only way to look at it, at



16 least as a way to look at it.



17            DR. SHEPPARD:  So following up on Mort's



18 comment, that might suggest that one of the things



19 that could be done to substantiate the estimate of the



20 RfC is to suggest that the further increase in



21 incidence would suggest if anything that the RFP would



22 be lower, would presumably be lower.
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1            DR. SALMON:  I think there's a couple of



2 things to be said about this question of comparing



3 with other amphiboles.  I think we've come to a pretty



4 solid conclusion, you know, from reading the analysis



5 of the data that in terms of the hazard identification



6 we are saying that Libby amphiboles look very much



7 like other amphiboles.  But we also, for the purposes



8 of this report, for the EPA's report we need to have



9 an estimate of the carcinogenic and non-cancer



10 potency.



11            And it's not automatically established that



12 because the mechanism and behavior of the material is



13 similar to other amphiboles, it's not automatically



14 established that the potency is similar.  Certainly



15 when you are talking about carcinogenic potency, for



16 which we do have a number of exponential materials,



17 there has been alleged to be rather considerable



18 variation in the potency, although nobody's arguing



19 that the mechanism and general behavior is different.



20            So I think that we have to get to the point



21 of establishing as in fact this -- the cancer analysis



22 by EPA shows that in fact Libby asbestos not only
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1 looks like other amphiboles from a mechanistic



2 standpoint but also looks like other amphiboles from



3 the point of view of the degree of carcinogenic



4 potency.  It's definitely in the same ballpark as the



5 other amphiboles.



6            That is an independence and very important



7 observation which can then, you know, in follow-up



8 they use, you know, both to inform further studies of



9 the potency of other amphiboles and also in turn



10 perhaps to include Libby asbestos as part of the



11 overall amphibole picture.  But the thing is that we



12 have to make that step first and say we are in the



13 same ballpark.



14            It's not a given until we actually have



15 done an analysis which establishes -- (inaudible,



16 someone coughing) -- and that's important both for the



17 cancer number and also for the non-cancer number for



18 which we don't in fact have very much in the way of



19 other precedence.



20            DR. LIPPMAN:  Well, not entirely so.  And



21 pneumoconiosis certainly progress after the end of



22 exposure.
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1            DR. SALMON:  I'm not saying that we don't



2 have precedence for the mechanism.  I'm talking about



3 the actual numeric or potency or the value of the RfC,



4 if you like.  That's where we are on somewhat thin



5 ground in making comparison with other asbestos



6 type --



7            DR. LIPPMANN:  Amphiboles are a cause of



8 pneumoconiosis.  That's well established.



9            DR. SALMON:  Oh, yes.  No.  That's not



10 what -- that's not what I am disagreeing with at all.



11 I'm saying that we are on strong ground in making that



12 qualitative comparison.  It's the quantitative



13 comparison that needs to be established.



14            DR. PETO:  But that's exactly what I'm



15 suggesting, that you choose a model on the basis of



16 other evidence.  One of the components in that model



17 is the potency, which is the single parameter related



18 to the type of fiber you are studying.  And fitting



19 that model, you estimate the potency.  That's exactly



20 what I'm suggesting.  But my --



21            DR. SALMON:  -- Phase 2.  We are still at



22 Phase 1 of establishing whether we are in the right
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1 ballpark.  And I think this first analysis does that.



2 It immediately opens the door to doing other things,



3 including exactly what you are talking about, but we



4 have to do this first.



5            DR. PETO:  Do what first?



6            DR. SALMON:  We have to get an independent



7 estimate of the -- both the qualitative analysis and



8 also quantitative analysis to establish --



9            DR. PETO:  Well, the thing is the Michaelis



10 model is fitted.  And the RfC is calculated.  What I'm



11 saying is that a more plausible model should have been



12 fitted for that calculation.



13            DR. SHEPPARD:  But, Julian, you are not



14 giving us any specific suggestions based on the data



15 that we have to analyze.



16            DR. PETO:  Well, the incidence of RfC is



17 proportional to the cumulative dose, for example.



18 That relinquishes any increase in prevalence once you



19 stop exposure.  I'm not saying that's the right model



20 but that, I mean, the fundamental point is you should



21 model the incidence, and the model should include time



22 since first exposure.
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1            The minimal picture included cumulative



2 dose and time since first exposure.  And it's a



3 question of looking at the literature on non-cancer



4 effects of amphiboles to see what else there is on it.



5 But, I mean, those are the two, I mean, the simplest



6 analysis would relate the incidence rate to the



7 cumulative dose.



8            DR. SHEPPARD:  Where are you going to get



9 incidence from in this data set?



10            DR. PETO:  You don't need to.  The



11 prevalence is the integral of incidence.  So when you



12 look at the prevalence in an individual, the



13 particular time after first exposure, you integrate.



14 I mean it -- cumulative dose, multiply it by sort of



15 linearly increasing -- the prevalence goes up linearly



16 if the incidence is constant.



17            The prevalence is implied by the incidence.



18 But the incidence is the rate of appearance in new



19 cases.  By modeling the prevalence of the function of



20 cumulative dose, you've assumed that it's zero, the



21 incidence is zero, which we know is wrong.  And you



22 shouldn't model prevalence.  You should never model
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1 prevalence.



2            If you model incidence, then in any case



3 you've got the prevalence data.  You work out what



4 your incidence model implies for the prevalence that



5 you are observing.  But you don't sort of graph a



6 prevalence against cumulative dose which you know is



7 wrong before you even draw the graph, let alone what



8 model you fit to it.



9            DR. KANE:  Well, to me not being an



10 epidemiologist, I am not clear about how EPA would go



11 about doing this.  And we have to be clear if we are



12 going to recommend that EPA do it.  And Lianne is



13 raising some questions about whether it can be done



14 with this data set.



15            Does anyone else have any insights about



16 this?  Can we derive incidence from the this set?



17                        -  -  -



18    (Discussion off the Record, Phone interruption)



19                        -  -  -



20            DR. KANE:  Who's on the line?



21            FEMALE SPEAKER:  This is Ricia.  I had to



22 get off the phone for a moment.  I was about to call
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1 back, but evidently my phone called you back.



2            DR. KANE:  I'm sorry, what is your name?



3            FEMALE SPEAKER:  Ricia Patraf (sp).  I



4 already signed in earlier.



5            DR. WONG:  Is one of the registered



6 participants.



7            FEMALE SPEAKER:  Right.



8            DR. KANE:  All right.  Fine.  Can we get



9 back to Julian's question and my question to the other



10 members of the panel.



11            Is it possible to derive incidence from



12 this data set?



13            DR. PETO:  Can I just comment on what I



14 mean.  Depending on the form of the employment



15 histories, if you have the date of first exposure and



16 you have some idea, I mean, you know that the



17 cumulative doses were accumulated a long time before



18 the last follow-up, you can certainly, I mean, you



19 don't know exactly what the pattern of exposure was



20 over time, but you can work out a pretty good



21 approximation for each individual based on that sort



22 of model by assuming, for example, that the cumulative
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1 dose was accumulated by sort of, I mean, well, you can



2 make what assumptions you like about what the actual



3 pattern was.  It's not going to make a huge



4 difference.



5            But for an individual who is observed 40



6 years after first exposure with a cumulative dose of



7 X, then you know if you -- if you -- what the



8 incidence rate is with or without a lag in relation to



9 cumulative dose, you can calculate what their



10 prevalence ought to be.  And the only -- and the



11 variable is the constant, I mean the constant -- the



12 potency constant for that type of asbestos.



13            So you basically accumulate those.  You put



14 those into boxes and you choose your potency factor so



15 there's an expected or equal.  I mean that's the



16 method.  It's very straightforward.  You can do it



17 more or less with more or less complexity.  You can



18 make various different assumptions about the actual



19 pattern over time over which a cumulative dose was



20 accumulated.  But that's based on employment records



21 anyway, so I think you have got the data exactly for



22 what you need.
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1            DR. KANE:  Mort, do you think as an



2 industrial hygienist that data is available or



3 reliable for this kind of thing?



4            DR. PETO:  Before you answer that, can I



5 just say how would the cumulative dose be calculated?



6 What was the form of the employment records from which



7 the cumulative doses were calculated?  There must be



8 an effect boils down to a cumulative dose of, you



9 know, accumulated in each year of employment.  I mean



10 how else do you calculate that.  So you have got to



11 estimate it.



12            DR. LIPPMANN:  It's likely that such data



13 exists.  One has to look.



14            DR. WOSKIE:  Hi.  This is Susan Woskie.



15            DR. KANE:  Yes, Susan.



16            DR. WOSKIE:  That certainly does exist that



17 what's used in the modeling is the cumulative exposure



18 of the 118 workers that began work in 1972.  So, I



19 mean, the availability to do that, it's available.



20 Beyond that I can't -- whether (inaudible, phone



21 noise) -- make a bad, calculated incident somehow.  I



22 just don't know.
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1            DR. PETO:  You don't calculate incidence.



2 You know whether somebody has it or not.  Therefore,



3 you have got, I mean, if you fit a model which



4 predicts a certain incidence pattern over somebody's



5 life as a result of their exposure history, then the



6 only variable is the unknown potency factor.



7            I mean just as the simplest example, as I



8 said, you can see they had constant exposure for ten



9 years, then you observe them 30 years later, then you



10 have got a cumulative dose.  You've estimated the



11 exposure level, so you have got their cumulative



12 exposure, their cumulative exposure times their



13 potency is that component.



14            And under the simplest model, the incidence



15 is proportional to that.  So the prevalence is just



16 that multiplied by the 40 years of follow-up.  And you



17 make a little bit of allowance for, you know.



18            DR. WOSKIE:  I guess, you know, I would



19 have to defer to the epidemiologist here, but I



20 thought one of our recommendations was examination of



21 other models like a dichotomous hill model which



22 allows the slope to be estimated, which is what you
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1 are talking about, isn't it, the potency factor?



2 Isn't that essentially what that is then?



3            DR. SALMON:  Well, the problem is that if



4 we are estimating an RfC, for instance, then the



5 business of assuming a constant slope kind of



6 undermines the whole process because, you know, the



7 constant slope idea works for cancer because that's



8 the underlying assumed dose response characteristic.



9            For the RfC you have to fit something like



10 the hill model or what -- or some such model to, you



11 know, to identify a safe dose or least -- (inaudible)



12 -- substantially safe dose.  So it's difficult to use



13 these linear type models in an RfC context.  That's



14 part of the problem.



15            DR. PETO:  The RfC is calculated as a risk



16 of ten percent, not zero risk.  I mean you are on the



17 threshold.



18            DR. SALMON:  That's one of the things we



19 have to argue about, of course.



20            DR. PETO:  That's been done.  And you can



21 obviously do that, which is what's been done anyway.



22 There are difficulty --
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1            DR. SALMON:  There are things that you can



2 do, but they become even more contentious when you are



3 trying to fit that into a linear model than they are



4 with one which at least considers the concept that



5 there may be such a thing as a safe dose.



6            DR. PETO:  But you are calculating, I mean,



7 a safe dose hasn't been calculated.  A sort of



8 acceptable limit has been calculated.  Surely that's



9 what was done in this case.  It wasn't a threshold



10 model that was fitted.



11            DR. SALMON:  Actually, kind of, but it --



12 it doesn't make the same assumptions as the linear



13 model would.  I think the point I'm making, it's more



14 difficult -- I'm not saying it's impossible.  It's



15 more difficult to accommodate a linear model in the



16 concepts of -- (inaudible) -- RfC.  That's all I was



17 saying.



18            DR. KANE:  Well, the recommendation that is



19 written in our draft report seems to be to me fairly



20 clearly stated at the top of page 27 in lines 1



21 through 8.  And how is that different from what Julian



22 is suggesting?  Or does it help to alleviate some of
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1 Julian's concern?



2            DR. SHEPPARD:  My understanding is that



3 this response is all based on prevalence model and



4 direct analysis of the data.  What Julian is



5 suggesting is a transformation of the data based on



6 certain assumptions in order to look more directly at



7 an incidence or to derive the model based on



8 assumptions about an incidence model that then you can



9 use the prevalence model.



10            That would involve certain assumptions that



11 are probably not directly evaluated.  We don't have



12 very good ability to evaluate in this data set, so.



13            DR. PETO:  The model has been fitted,



14 assumes that the incidence is zero after it's finished



15 to cease, which is wildly wrong.



16            DR. SHEPPARD:  So one very --



17            DR. PETO:  -- as soon as you write the



18 equation down, you are making an assumption.  As soon



19 as you plot a graph, you have made an assumption.



20            DR. SHEPPARD:  So that would be a useful



21 thing I think to state that this model, this



22 prevalence model assumes no additional incidence
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1 afterwards.  And, if anything, that means that this



2 model understates the risk.  It -- excuse me.  It



3 overstates the risk.  I always get that backwards.



4            This model, if anything, this is less



5 protective of public health than it should be because



6 there's likely to be more incidence in this population



7 than is reflected in the data set or in the modeling.



8 So that seems like a useful addition that we could



9 make in our recommendations, that because of this



10 assumption of no additional incidence after -- after



11 the data have been assessed, that the RfC if anything



12 is less protective of public health than it should be.



13            DR. LIPPMANN:  This is Mort again.  It's



14 certainly true that for pneumoconiosis-producing dust,



15 the internal dose keeps on going because a quartz or a



16 fiber doesn't just disappear.  It continues within the



17 tissue to stimulate the biological response.



18            DR. SALMON:  I think it's important that we



19 do put that caveat in as you mentioned.  I mean it's



20 based on very legitimate sources of information



21 outside of the data set we are specifically looking



22 at.  And I think it also plays into the later
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1 discussion about the justification for the data.



2            DR. KANE:  So, Lianne, you proposed that we



3 must add a statement somewhere, perhaps under the



4 recommendation to include another bullet on page 27,



5 lines 12 through 16, that the model that EPA used



6 based on prevalence of LPT assumes that there is no



7 progression or additional incidence after --



8 (inaudible) -- of exposure.



9            DR. PETO:  So, this is Julian.  Am I on?



10            DR. KANE:  Yes, you are on.



11            DR. PETO:  That fact is obvious in the



12 report.  But as I say, the RfC is calculated, and then



13 in discussing uncertainties, that area is



14 acknowledged.  And it states there's an uncertainty



15 factor of ten is -- this is a major reason for



16 assigning a database uncertainty factor of ten.



17            I haven't got a database uncertainty



18 factor.  I call it, well, uncertainty is the wrong



19 word.  The model is wrong.  But, I mean, it's on page



20 5, straight 45 of the report Section 5.3.3 just means



21 to me extraordinary you can't get the RfC, and then



22 three pages later say the model is totally wrong
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1 because it fails to acknowledge this enormous effect.



2            DR. SALMON:  This is the only one that



3 plays into the database uncertainty factor.



4            DR. PETO:  I know.  But what I'm saying is



5 it's silly to fit a model that is wrong and then



6 modify the conclusions.  You just fit a model which is



7 more plausible to start with.



8            DR. SALMON:  Unfortunately, we don't have



9 divine inspiration to know what the right model is.



10            DR. PETO:  Well I've just told you what a



11 better model is.  I mean whether it increases



12 linearly, whether incidence varies over time giving



13 you good cumulative dose, I don't know.  Maybe Mort



14 knows whether other data address that issue.  But the



15 model that has been fitted is grossly wrong.  There's



16 blatant reasons.



17            DR. SHEPPARD:  So, Julian, you have made an



18 important point.  And I think if you can give very



19 specific direction that I would embrace, and I imagine



20 EPA would embrace as well, that exactly how to do the



21 modeling in this data set that you are suggesting,



22 that would be valuable.  But for purposes of moving
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1 forward with respect to the report and helping to



2 resolve this, I think that what I would suggest is in



3 our recommendations we include a bullet that is



4 something of the form, this is what I've drafted now,



5 we can tweak the wording, incorporate a caveat that



6 the model is based on prevalence of LPT and assumes no



7 additional incidence in the future.  It suggests the



8 RfC is not adequately protective of public health.



9            DR. PETO:  Yes, but the specific suggestion



10 is that the -- a more plausible model should have been



11 used for calculating the RfC.



12            DR. SHEPPARD:  But I don't know how to --



13            DR. PETO:  Not for discussion of



14 uncertainty factors afterwards.



15            DR. SHEPPARD:  Well, we are not on the



16 uncertainty factor question, Julian.



17            DR. KANE:  That doesn't come up until page



18 30.  We are only on page 27.



19            FEMALE SPEAKER:  But he's right in the



20 sense we are trying to account for this, it is in his



21 view of an error in judgment here we are making



22 earlier on, so I sort of understand where he's going
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1 with that.  But I'm just thinking we might be able to



2 deal with it more explicitly if Julian could give us



3 an alternative approach that would show us really how



4 big the difference is between this model based on the



5 prevalence and a model based on incidence and what



6 assumptions that entails.



7            DR. SHEPPARD:  Yeah.  That has to be laid



8 out quite clearly.  This is basically a descriptive



9 model based on a prevalent data set is clearly limited



10 but it's useful.  And I think that is the way to view



11 it.  It's clearly limited but it's useful.



12            That doesn't mean we can't do better.  That



13 doesn't mean we shouldn't do better.  But we -- but it



14 already is providing a useful measure for moving



15 forward and based on our scientific understanding that



16 if anything it's not adequately protective of public



17 health.  And that -- we incorporate that and then we



18 can figure out how to move forward with more specific



19 direction in the future, but -- and it needs to be



20 more concrete than it is so far.  And I would embrace



21 getting that from you, Julian.



22            FEMALE SPEAKER:  I have another point of
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1 clarification on language with EPA or to the SAB



2 board.  In truth of what our judgment is about what's



3 adequately protective or not, I mean, aren't we really



4 supposed to be making more neutral (inaudible)



5 decision about whether risks are overestimated or



6 underestimated, and the level of risk that EPA



7 determines as adequate for protect -- public health is



8 really their decision, not ours?



9            DR. VU:  This is Vanessa.  I just want to



10 point out that, you know, the charge of the Science



11 Advisory Board is to provide science advice.  So as



12 much as you can review the agency scientific document



13 and point out your scientific comments with regard to



14 whether the Agency's analysis is scientifically sound,



15 and I know that from now and then the SAB tends to



16 point out some comments about policy, but it has to be



17 the science inform the policy choice.



18            And the agency will make that policy



19 choice, but it's important that you, as a SAB panel,



20 you point out the scientific soundness of your advice.



21            DR. SHEPPARD:  Yeah, I apologize for that,



22 what may seem value laden.  I just wanted to make sure
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1 I got the direction right.



2            In the comments it wasn't really about



3 making a value judgment.  It's about making sure that



4 it's clear that if anything the RfC is potentially too



5 high based on the scientific understanding.



6            FEMALE SPEAKER:  That's already -- yeah.



7            DR. SHEPPARD:  Yeah.



8            MALE SPEAKER:  -- comments from EPA?



9            MR. BUSSARD:  Just a couple thoughts.  One



10 is I don't think I would say the model assumes



11 prevalence didn't increase, but the model is not



12 trying to model such an increase.  There is a



13 discussion on 5-38 of the document trying to look at



14 some other sources of data to get a sense of how much



15 prevalence appears to increase over time from other



16 exposures that are close to environmental exposures.



17            I mean I think part of the question you are



18 wrestling with is is it okay to model this data and



19 then use data not from this data set to say how does



20 this prevalence change, or if you can follow people



21 for longer, or I think Dr. Peto is arguing is there a



22 way to take a model form that reflects other data and
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1 applies to this data set but given the sparsity of



2 observations in the data set.



3            So just to recap, I don't think we are



4 assuming the prevalence doesn't increase, we are just



5 not trying to model that given the data set.  And then



6 the question is how to take into account information



7 from outside this data set as to how prevalence



8 changes over time, whether to do it inherently in the



9 model or whether to do it after we have the results



10 without trying the models out.



11            DR. PETO:  Can you hear me?



12            DR. KANE:  Yes.



13            DR. PETO:  I mean surely you have to put it



14 in the model.  I mean how can you even ask the



15 question.  You can't fit a model which you know is



16 wrong and then discuss how you should modify your



17 predictions.  I mean the predictions are a consequence



18 of the model.



19            And the adjustment for lifetime exposure is



20 a consequence of the model.  The effect of childhood



21 exposure is a consequence of the model.  The model



22 will make all those predictions.  I mean you can't
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1 produce a model that does that.  You can't fit a model



2 which is wrong and then add factors to allow for it,



3 multiply it by 70 over 54 or something.



4            I mean it's completely unreasonable.  It's



5 not the way to do science.



6            DR. SHEPPARD:  Well, Julian, all models are



7 wrong.  All models are wrong.



8            DR. PETO:  Yeah, but some are wronger than



9 others.  We know that.  I mean Einstein was better



10 than Newton, but Newton wasn't bad.  I mean clearly



11 you do the best you can.  But, I mean, this model is



12 not the best you can.



13            DR. SHEPPARD:  But it's just that there's



14 not much data support.  I mean that's the other



15 concept that we need to bring in in terms of this



16 discussion.  You can't -- if there's not enough data



17 support to fit a rich model, then you are going to



18 have a fit an incorrect model that is then useful.



19            DR. PETO:  You have to fit a model with a



20 model incidence, not prevalence.  You have to keep



21 prevalence from it.  They keep saying it because it's



22 a fundamental --
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1            DR. SALMON:  The model predicts -- the



2 whole point of the exercise in using this approach is



3 to keep the base -- is to not consider the models to



4 be making any predictions outside of the range of the



5 data to which it's fitted.  That model --



6            DR. PETO:  Neither.



7            DR. SALMON:  -- that model is not



8 considered to be predictive of what's going on outside



9 of the range of the data either in time or exposure



10 levels to which it's been fit.  That's the whole point



11 of a benchmark method.



12            DR. PETO:  You should abandon the benchmark



13 method then.  I mean you ought to choose models which



14 you think are likely to fit the data outside the range



15 of observation obviously.



16            DR. SALMON:  The benchmark method was



17 chosen to replace previous attempts to fit supposedly



18 biologically or epidemiologically accurate models.  It



19 was because those specific models have been screwing



20 up so badly, and it was felt overall necessary to



21 retreat to a method which didn't make so many



22 contentious assumptions.
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From: Katherine Walker
To: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: Revised comments on SAB LAA report
Date: 05/07/2012 03:18 PM



These changes are fine with me.  I’ll let the others weigh in but they’re not too controversial!
 
This has been very challenging.  This group is coming from very different perspectives and degree of
familiarity both with the details of the Libby cohort data, with the risk analysis process, and with
the Libby AA risk assessment itself.  I would have preferred that we back up, start with the Risk
Assessment document again, and make sure everyone was really grounded in what had been done.
 
Katy
 



From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov] 
Sent: Monday, May 07, 2012 3:01 PM
To: Katherine Walker
Cc: Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov); David_Kriebel@uml.edu;
Julian.Peto@lshtm.ac.uk; Pennell, Michael; SandP8
Subject: Re: Revised comments on SAB LAA report
 



Katy et al.,



Thank you all for your hard work to come to this revised responses.



I have made a few minor edits. Please review and get back to me ASAP before I post your memo.
Thank you very much.



(See attached file: dw Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



Katherine Walker ---05/07/2012 02:34:52 PM---Diana: Let me know if these instructions are now
clear.



From: Katherine Walker <KWalker@healtheffects.org>
To: Diana-M Wong/DC/USEPA/US@EPA
Cc: SandP8  "Pennell, Michael"  <mpennell@cph.osu.edu>, "Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)" <Andy.Salmon@oehha.ca.gov>, "Julian.Peto@lshtm.ac.uk" <Julian.Peto@lshtm.ac.uk>,



(b) (6)
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"David_Kriebel@uml.edu" <David_Kriebel@uml.edu>
Date: 05/07/2012 02:34 PM
Subject: Revised comments on SAB LAA report



Diana:



Let me know if these instructions are now clear. 



Katy



Katherine D Walker, ScD
Senior Scientist
Health Effects Institute
101 Federal St. Suite 500
Boston, MA 02110-1817



Fax: +1-617-488-2335



www.healtheffects.org
(See attached file: Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)
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From: Katherine Walker
To: SandP8; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov);



Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: REVISED DEADLINE: EPA Questions and Remarks - Libby Charge Questions IIIB 1_2_ 3 and 5
Date: 05/03/2012 03:05 PM



Hi All:
 
My apologies for the multiple emails.  Diana – rightly so – has suggested that I make clearer that all
we are looking for is the few lines, bullet point or paragraph that clarifies, by page and line
number,  the disputed language in the draft report I have outlined in my previous emails.  EPA is
not looking for a re-write of our section of the report. 
 
Just clear advice on the 3 issues 1) independence assumption 2) model selection and 3) “full”
uncertainty analysis.
 
Katy
 
 
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 2:51 PM
To: 'SandP8'; 'scott@ramas.com'; 'Pennell, Michael'; 'Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)'; 'Julian.Peto@lshtm.ac.uk'; 'David_Kriebel@uml.edu'
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: REVISED DEADLINE: EPA Questions and Remarks - For our subgroup - Libby Charge
Questions IIIB 1_2_ 3 and 5
Importance: High
 
Hi All:
 
Diana has just informed me that she needs to post our revisions to the SAB report on Monday
morning by 9AM or so.
This means that the Monday times I suggested will be too late.
 
We will need to have the call with as many people as possible TOMORROW – Friday  -  I have a
preference for the Noon to 1 time slot given other commitments.
 
Mike Pennell – I know that you have said you cannot be available on Friday, so please send in
writing any specific suggestions today or tomorrow.  Barring that, I’ll try to do a last revision on
Sunday night.
 
Thanks all.
 
Katy
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 12:17 PM
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To: 'SandP8'; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov); Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: RE: FW: EPA Questions and Remarks - For our subgroup - Libby Charge Questions IIIB 1_2_
3 and 5
 
Hi all:



We are specifically  charged with Libby Charge Questions IIIB 1_2_ 3 and 5 and the EPA’s
requests for clarification.  Although some of the issues we’re charged with are also linked to
discussions we had the other day  -- whether and to what extent the larger amphibole
asbestos literature should be brought to bear on the Libby Risk Assessment – we need deal
with them within the context of the development of the IUR.



I’ve laid out the questions before us below, but first…



I would like to make sure that we are in basic agreement about the goal of the risk assessment
and our job in this enterprise.  While ultimately of course EPA wants to develop an
inhalation unit risk (IUR) that meets their policy criteria for protectiveness, our job is, ideally,
to help them estimate the “true but unknown” risk associated with an increased unit of
exposure including with what error or uncertainty we know it.   EPA can presumably make
an informed choice about how protective their selected IUR is, without unwittingly missing
some major underestimation of the risk, or needlessly compounding a lot of conservative
assumptions so the level of protection is more extreme than they think it is.



In various panels U.S. NAS has suggested to EPA that they improve the scientific
underpinnings of their IRIS assessments and in the case I’m most familiar with (air
pollution), to improve their characterization of uncertainty.  As we’ve heard in the
discussions from the panel, and from the public comments, scientists aren’t necessarily going
to agree on interpretation of the science.



But we do have to decide what we can agree on and what advice we can give to EPA.



The issues are:



1)     P33 IUR Question 1. The assumption of independence of mesothelioma and lung
cancer.    I think we’re close (if we can answer the questions from a previous email)
and this is likely a smaller issue than that of model selection and uncertainty analysis.



2)     P33 IUR Question 1.  Second paragraph on model selection/uncertainty. ( This relates
also to the broader question of whether and what to request from EPA in terms of
uncertainty analysis (next question)). 



a.      In their request for clarification EPA has asked, inter alia, “If after review,
EPA finds that a limited number of models are both plausible and appropriate
to the data, would a discussion of the models considered and their suitability,
and the use of at least one additional model, meet the recommendation to
address and illustrate model uncertainty?”



                                                    i.     It appears that EPA is agreeing to a discussion of alternative models and
the rationales for them.











                                                  ii.     The real question is the second part on whether use of one model is
sufficient to address and illustrate model uncertainty. What do you
think?



b.     In the second part of the paragraph, the EPA asks whether the list we provided
are proscriptive or whether there are other models to be considered?



                                                    i.     Can we agree that we were not being prescriptive but illustrative? 



                                                  ii.     Can we give specific examples of other models that should be considered
that have not?



                                                iii.     OR, can we agree on a set of criteria by which they might consider
alternative models (e.g. prior experience in appropriate (to LAA) data
sets; biological plausibility; statistical fit criteria, others? )  Do these
differ from what EPA has attempted to do already?



3)     Diana Wong asked that we discuss and decide on several specific suggestions that
Scott Ferson included in his most recent comments before we get on the call on
Tuesday.



a.       P 13-14 of compiled comments.  We discussed at the meeting  the suggestion
that EPA consider analyzing the full Libby worker cohort including hires
before 1959. Scott has suggested addition of a paragraph.  As you may recall,
we did get push back at the meeting from the industrial hygienists who did not
think there was enough information to assign exposure estimates. 



                                                    i.     Please review Scott’s recommendation.  My question to Scott and to the
panels is 1) whether or not there is sufficient information about job
categories or concentrations that the interval exposure estimates would
not be “vacuous” .



                                                  ii.     how the interval statistics to characterize exposure would be incorporated
into the epidemiologic models. 



4)      “Full uncertainty analysis” for the IUR – what is it that we really are asking EPA to
do?



a.      We’ve asked for the treatment of model uncertainty.  And the question above
which is essentially about the data set used, so how are we defining a full
uncertainty analysis in the context of developing an IUR?



                                                    i.     Scott Ferson has suggested language for p 38 line 5 “The sensitivity
analysis could actually be a full uncertainty analysis (albeit not a
probabilistic one) if it were constructed to be integrated,
comprehensive with respect to the variety of uncertainty sources
identified as important, and quantitative in the sense that the ranges of
values and model options are propagated jointly.  Given that a
probabilistic uncertainty analysis would be onerous at this point, do we
want to recommend—as we explicitly did during the meeting in
Washington—that they undertake a (non-probabilistic) uncertainty











analysis with these features?”
b.     What I am unclear on is that EPA is essentially undertaking a model selection



and fitting process -- subject to sensitivity analyses about exposure primarily –
in order to estimate the C-R relationships (slopes) and from those to develop
their IUR (for meso and lung cancer). 



                                                    i.     Scott – can you be more specific how, in this epidemiologic setting, we
can do a joint and integrated uncertainty analysis?  Such that EPA
would come up with an interpretable distribution or informative set of
bounds on the



Please consider these questions and respond to all via email.  I will also look to set up times
for a conversation.



 



Katy
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Dear Dr. Nugent, 


 
Please accept the attached letter that provides comments to the chartered SAB regarding the
SAB draft review report on EPA’s Toxicological Review of Libby Amphibole Asbestos, to
be addressed during the September 25, 2012 teleconference.  


 
As requested in the letter, please distribute this letter and its attachments to the members of
the chartered SAB.  


 
Sincerely yours,


 


Jayni Lanham
Associate
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD  21201
T (410) 230-1333 ~ F (410) 230-1389
JLanham@bdlaw.com
CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge &
Diamond, P.C. and may be confidential or privileged.  The information is intended solely for the use of the
individual(s) or entity(ies) named above.  If you are not the intended recipient, be aware that any disclosure,
copying, distribution, or use of the contents of this message is prohibited.  If you have received this e-mail in
error, please notify us immediately by telephone at (202) 789-6000 or by e-mail reply and delete this message. 
Thank you.
IRS CIRCULAR 230 DISCLOSURE: To the extent that tax advice is contained in this correspondence or any
attachment hereto, you are advised that such tax advice is not intended to be used, and cannot be used for
the purpose of (i) avoiding penalties under the Internal Revenue Code, or (ii) promoting, marketing or
recommending to another party the tax advice contained herein. 
Please consider the environment before printing this e-mail.


 


 


 


*********************** ATTACHMENT NOT DELIVERED 
*******************


This Email message contained an attachment named 
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which may be a computer program. This attached computer
program could
contain a computer virus which could cause harm to EPA's
computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses
introduced
into the EPA network.  EPA is deleting all computer program
attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was
legitimate, you
should contact the sender and request that they rename the
file name
extension and resend the Email with the renamed attachment. 
After
receiving the revised Email, containing the renamed
attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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***********************








From: Angela Nugent
To: Barbara Harper
Subject: Re: what is the call-in number?
Date: 09/25/2012 02:07 PM


 call-in information: 866-299-3188, access code 343-9981.
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Barbara Harper ---09/25/2012 01:59:20 PM---Our system crashed so I'm at a
public library.  I will call in as soon as I can.


From:    Barbara Harper <bharper@amerion.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 01:59 PM
Subject:    what is the call-in number?


Our system crashed so I'm at a public library.  I will call in
as soon as I can.
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From: Angela Nugent
To: Fischer, David
Subject: Re: ACC's comments to the chartered SAB on the SAB Panel's Draft Report on the LAA IRIS Assessment
Date: 09/25/2012 07:51 AM


Dear Mr. Fischer,


This email acknowledges receipt of your public comments, which I have requested to
be posted on the SAB website and  will provide to the chartered SAB.


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Fischer, David" ---09/24/2012 05:01:49 PM---Dr. Nugent: the American
Chemistry Council (ACC) appreciates the opportunity to comment on EPA's SAB


From:    "Fischer, David" <David_Fischer@americanchemistry.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/24/2012 05:01 PM
Subject:    ACC's comments to the chartered SAB on the SAB Panel's Draft
Report on the LAA IRIS Assessment


Dr. Nugent: the American Chemistry Council (ACC) appreciates the
opportunity to comment on EPA’s SAB Libby Amphibole Asbestos (LAA)
Review Panel’s August 30, 2012, Draft Report of the LAA IRIS assessment. 
As set forth in detail in the appended letter, ACC urges the chartered SAB to
recommend that EPA subject a revised LAA IRIS Assessment to further
public comment and SAB review prior to finalization.  In addition, the SAB
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Panel’s final report should present the opinions of all SAB panelists.  As EPA
works to revise the LAA IRIS assessment, the opinions of all SAB panelists,
including those that did not concur, should be considered and addressed. 


 
Thank you for considering our comments.  Please do not hesitate to contact me
if you have any questions regarding this submission.  


 
David Fischer, M.P.H., J.D.
Senior Director
Chemical Products and Technology Division
American Chemistry Council
(p) 202-249-6717
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confidential information and is intended only for the individual named. If you
are not the named addressee do not disseminate, distribute or copy this email.
Please notify the sender immediately by email if you have received this email
by mistake and delete this email from your system. E-mail transmission
cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain
viruses. The sender therefore does not accept liability for any errors or
omissions in the contents of this message which arise as a result of email
transmission. American Chemistry Council, 700 – 2nd Street NE, Washington,
DC 20002, www.americanchemistry.com [attachment "ACC Comments LAA
for SAB 24 Sept 2012.pdf" deleted by Angela Nugent/DC/USEPA/US] 








From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu; tdaniel@u.arizona.edu;


daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; taylor.eighmy@ttu.edu; faustman@u.washington.edu; john.giesy@usask.ca; jeffrey.griffiths@tufts.edu;
jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu; nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com;
jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu; dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu;
rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu; gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu;
jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu


Subject: Fw: Member comments for the September 25, 2012 SAB Quality Review
Date: 09/25/2012 10:52 AM
Attachments: STAA Compilation-09.24.12.pdf


Libby Compilation-09.24.12.pdf


I understand that several of you did not receive the email sent yesterday - so I'm resending it.
(The STAA comments have been updated, sent already today)
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


----- Forwarded by Angela Nugent/DC/USEPA/US on 09/25/2012 10:52 AM -----


From:    Angela Nugent/DC/USEPA/US
To:    
Date:    09/24/2012 11:58 AM
Subject:    Member comments for the September 25, 2012 SAB Quality Review


Note to Members of the Chartered SAB and SAB Liaisons


Thanks to all members who provided written quality review comments.  


I'm attaching the latest compilations and have submitted them for posting on the SAB website.  


URL and teleconference information pasted below


Best,
Angela


+++++++++++++++++++++++++++++


Quality Review Teleconference on September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Comments from lead reviewers 
 
Comments from Dr. Costel Denson 
 
General Comments. This report is superbly written.  It is sharply focused and robust, and 
contains a set of recommendations that are easily understood and implemented.  In addition to 
containing a set of award recommendations, the report contains a set of administrative 
recommendations, and these should serve to further elevate the overall quality of the individual 
awards. 
 
1. Were the original charge questions adequately addressed?  
 
The original charge was adequately addressed. 



 
2. Are there any technical errors or omissions in the report or issues that are inadequately dealt 
with? 
There were no technical errors or omissions in the report, and no issue was inadequately dealt 
with. 
 
3. Is the report clear and logical? 
Yes. The report is clearly and logically written. 
 
4. Are the conclusions drawn or recommendations provided supported by the body of the report? 
The conclusions and recommendations are well supported by the body of the report. 
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Comments from Dr. Taylor Eighmy 
 
The draft letter to the administrator and report is a summary of the important deliberative 
process by the STAA Committee to recognize peer reviewed journal articles and book 
chapters by agency scientists and engineers. The process is one very important way for 
ORD to recognize excellence in scholarship, particularly in how the agency’s research 
community contributes to the overall R&D mission of the U.S. EPA. 
 
Overall Comments: 
 
1. General Thoughts:  
 
This is a very succinct draft letter to the administrator and draft report of the review 
process and outcomes for awarding the 2012 STAA awards. The committee chair, full 
committee and the DFO are to be applauded for their excellent work and efforts, 
particularly in bringing forward a draft report of high quality so soon after the completion 
of the review and deliberation process. 
 
The report is very clear, very well written, and continues the important process of working 
closely with ORD to recommend helpful improvements to the process so that agency 
scientists can be fully recognized for their scholarly achievements and contributions to 
discovery. 
 
I found this year’s recommendations to ORD for process improvement to be very good— 
they look spot on and they really reflect a healthy maturation of the collaborative process 
between the STAA Committee and ORD.  
 
It is also very encouraging to see how responsive ORD was to last year’s recommendations 
and the agency is to be commended for their work with the STAA Committee. 
 
2. Mapping the Report to the Summary and to the Letter to the Administrator: 
 
I found that mapping was very evident between the letter and the committee report. The 
letter is appropriately brief, concise and clear. Though the recommendations for process 
improvement are not described in the letter, the letter more appropriately notes that they 
are to be found in the body of the report. 
 
4. Report Organization:  
 
The report is brief, well organized, and clear to follow. 
 
Response to the Four Specific Questions: 
 
1. Were the original charge questions to the Panel adequately addressed? 
 
This really is not applicable given the nature of the STAA review. Based on prior year’s 
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efforts, this letter and report are very responsive to the input that ORD needs as they work 
through the annual award process. 
 
2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with? 
 
None. 
 
3. Is the report clear and logical? 
 
Yes, very much so. 
 
4. Are the conclusions drawn or recommendations provided supported by the body 
of the report? 
 
Yes, very much so. 
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Comments from other SAB Members 
 
Comments from Dr. George Alexeefff 
 
At the request of ORD, the Science Advisory Board annually makes recommendations to the 
Administrator concerning nominations for the Agency’s Scientific and Technological 
Achievement Awards. These awards are established to recognize EPA employees who have 
made outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-reviewed 
journals.  
 



1. Were the original charge questions adequately addressed?  
My understanding is that the charge question is basically to "to review EPA’s nominated 
scientific papers and to make recommendations for awards."   The draft report meets this charge.   
 



2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with in the Panel’s report?  



I did not identify any errors or omissions. 
 



3. Is the Panel’s draft report clear and logical?  
Yes, the draft report is clear and logical. 
 



4.  Are the conclusions drawn or recommendations provided supported by the body of 
the Committee’s report? 



There is insufficient information to determine if the conclusions drawn are supported by the body 
of the report.  However, the process undertaken by the committee is provided.  
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Comments from Dr. Joseph Arvai 
 
 
General comments: 
 
This is a fantastic program and I am highly supportive of it. 
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes.  



 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft 



report? 
 
No. 



 
3) Is the draft report clear and logical? 
 
Yes. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 
 
Yes. 
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Comments from Dr. Nancy Kim 
 
 
The report was well done and the recommendations for improving the process looked good. 
 
1) Were the charge questions to the committee adequately addressed? 



Yes 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 



No. 
3) Is the draft report clear and logical? 



Yes. 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 



Yes. 
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Comments from Dr. Cecil Lue-Hing 
 



General comments 
 
The Panel did a good job of reviewing the suite of candidate scientific papers nominated by 
EPA, and has made  recommendations for the Awards. 



 
Specific Comments 



 
Letter to the Administrator 
The letter to the Administrator is straightforward, it states the purpose of the review, and presents 
a summary of the Panel’s recommendations for the awards.  The Panel expresses its satisfaction 
with the high quality of the work products nominated, and the Agency’s efforts to publically 
recognize the scientific endeavors of its professional workforce. 
 
The Body of the Report 
The report is very compact, and because of the nature of the review, the results are presented in a 
simple tabular format. 
 
The Administrative Recommendations 
The recommendations are appropriate, and are designed to improve the Awards Program. 
 



Quality Review Questions 
 
1 – Were the original charge questions to the Committee adequately addressed? 
      
Yes. 
 
2 – Are there any technical errors or omissions in the report or 
      issues that are inadequately dealt with in the Panel’s report? 
  
None that I detected. 
 
3 – Is the Panel’s draft report clear and logical? and 
 
Yes. 
 
4 – Are the conclusions drawn or recommendations provided supported by 
      the body of the Committee’s report 
 
Yes. 
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Comments from Dr. John Vena 
 
The report looks fine. No comments. 
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Preliminary Comments from Members of the Chartered SAB on the SAB 
Draft Report Review (August 30, 2012) of EPA’s Draft Assessment entitled 



Toxicological Review of Libby Amphibole Asbestos (August 2011) 
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Comments from lead reviewers 
 
Comments from Dr. Thomas Burke 
 
1. This draft review is very comprehensive and responds very well to each of the charge 
questions. Each question is addressed, including recommendations to improve the clarity and 
justification for findings and conclusions. 
 
2. Within the limits of my expertise, I feel there are no technical errors in the report.  
 
3. The draft is well written, but in some places there are contradictions that are confusing. Taken 
as a whole it appears to be a favorable review, with general recommendation for improving 
clarity and justification for key methods and assumptions.  However there are many places where 
wording such as “erroneous and irrelevant” or  “notable misstatements or omissions” that present 
confusing answers to the questions and appear to require new research initiatives.  In addition, it 
is not really evident if the recommendations would lead to changes in the key findings of the 
document.  
 
4. It is not clear just what the conclusions of the report are.  There are an excellent set of 
recommendations made, but many require extensive reworking of the analyses, and a rethinking 
of challenging risk assessment issues such as uncertainty factor justification, critical study 
selection, and modeling of epidemiologic findings with limited exposure and sample sizes.  
 
General comments: 
 
The style and approach taken by the committee is very comprehensive.  Each charge question is 
explored in great depth, including identification of many uncertainties associated with each step 
of the risk assessment process.   
 
Almost each section begins with complimentary positive statements followed by a however and 
sometimes harsh and contradicting criticism.  For example on page 11 “well written, logical and 
appropriately referenced….. extraneous and repetitive materials could be deleted”  Mixed 
messages. 
 
The report could benefit with editorial changes to present a more consistent format for each 
question and section.  Some are very terse with bulleted recommendations others have 
recommendations nested within lengthy paragraphs.  
 
The inclusion of many recommendations for additional research, including long-term research, 
may be outside the charge of the committee, and may reflect a misunderstanding of the role of an 
IRIS assessment.  
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Emphasis of the key finding and a conclusion (“bottom line”)for each charge question would 
enhance the report and make it clearer just what is expected of the Agency to finalize the 
document.  
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Comments from Dr. Michael Dourson 
 
1. Were the charge questions adequately addressed?  
 
I agree that the charge questions were adequately addressed for the most part.  The following 
points, however, should be reconsidered by the panel: 
 



Page: 18, line 42.  The panel’s suggestion to combine effects does not seem unreasonable, 
but combining outcomes also means combining background incidences.  Do we know such 
backgrounds for other endpoints?  For example, an assumption of 1% incidence each for all 3 
endpoints, which would be consistent with EPA's assumption for 1% for 1 endpoint (LPTs), 
may not be appropriate. 
Page: 21, line 19.  I would be more comfortable with the panel's conclusion, if it requested 
EPA to conducted a more formal MOA-key event analysis using its current guidance (EPA, 
2005) and that of the International Programme on Chemical Safety (IPCS), developed in part 
by EPA senior staff (numerous publication here). We appear to have sufficient understanding 
of asbestos to analyze several possible MOAs, including direct mutagenesis, formation of 
reactive oxygen species, immune suppression, inhibition of spindle formation, and 
regenerative regrowth due to cell necrosis. Key events for these various MOAs should be 
sought and analyzed within the established frameworks that others are now routinely using. 
Carcinogenesis from foreign body implants, a well-known phenomenon, should also be 
explored. The physical characteristics of LAA and the type and timing of tumor appearance 
are also highly relevant in the determination of MOA, as per EPA (2005) guidelines. Such a 
formal MOA analysis would be preferred, I should think, to statements that the mechanisms 
by which LAA produces malignancy and fibrosis are complex and likely multifactorial. 
Page: 24, line 12.  EPA (2005) cancer guidelines specifically caution against asking for a 
"mechanism of action" for cancer evaluations. Rather EPA guidance dictates use of the Mode 
of Action (MOA) concept.  Thus, the relevant question for the panel should be: are the data 
sufficient to determine one or more MOAs, or can the available data be used to exclude one 
of more MOAs. This is why a more formal MOA analysis would be helpful, as per the 
previous comment. 
Page: 26, line 38.  The panel's thoughts here are spot on. In addition to the visual fit, one of 
EPA's criteria suggested by the panel, EPA also has 3 additional criteria for BMD model 
selection.  These are a model’s p-value (where models with values of greater than 0.1 are 
selected), scaled residuals in the area of the BMCL (where models with absolute values of 2 
or less are selected) and the ratio of BMC to BMCL (where models with lower values are 
selected). These criteria should be similarly analyzed. 
Page: 27, line 8.  This is yet another good suggestion by the panel, and if taken up, would 
then necessitate some consideration for reducing the default uncertainty factor of 10-fold for 
within human variability.  This is because this uncertainty factor accounts for human 
variability as does reduction in the Benchmark Response (BMR) used to determine the point 
of departure. 
Page: 31, line 24.  I do not understand the panel’s comment here, probably because I do not 
understand epidemiology terms. The terminology that EPA uses for this conversion, 
"fibers/cc-year," can be interpreted as "fibers per cc per year," similar to the commonly used 











9.24.12 



 5 



toxicological term "mg/kg-day" which is interpreted as "mg per kg per day." Is "fibers per cc 
per year" what is meant? If not, what does the term mean? 
Clarification of this terminology is important since one either then divides or multiplies by 60 
or 70 years, or uses an uncertainty factor to adjust for partial lifetime exposures. 
Page: 32, line 29.  I would be more comfortable with the panel's conclusion, if it could 
convinced me that some other effect might occur up to 10-fold lower than the BMCL of the 
chosen critical effect of LPT.  This evidence might be theoretical (e.g., expected asbestos 
distribution and accumulation in another organ) or actual (e.g., community data indicate 
more immune suppression occurring than lung effects). Since the lung is already known to be 
impacted early in the pathogenic process by this lung-accumulating chemical---correct?--- 
the evidence for another, more sensitive effect, should be compelling. EPA’s justifications 
for this factor are not inappropriate scientific speculations, but the choice of 10-fold does not 
followed EPA (2002) guidance, nor practice. For example, lack of chronic duration is not an 
appropriate justification for the database uncertainty factor, as the SAB panel correctly points 
out. This uncertainty is addressed in the factor for subchronic to chronic where EPA has 
judged that a value of 1-fold is appropriate. 
Page: 34, line 20.  I only scanned the EPA text, but is the panel stating that EPA has only one 
study from which to select in order to determine the RfC?  Or is it that multiple studies exist 
and only 1 has been selected?  If it is the former, then do the recently published studies on 
two other cohorts, suggested by the panel for EPA to consider, obviate this concern?  If it is 
the latter, this is the current practice by risk assessors everywhere. 



 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 
dealt with in the draft report?  
 



I would value an enhancement to the Administrator’s letter on page 2, line 8, along the lines 
of requesting a more formal MOA analysis using EPA current guidance and that of the 
International Programme on Chemical Safety (IPCS).  The specific text to be enhanced is: 
 
• The SAB agrees that the weight of evidence for LAA supports the descriptor 



“Carcinogenic to Humans by the Inhalation Route” in accordance with EPA’s Guidelines 
for Carcinogen Risk Assessment. The SAB views the mode of carcinogenic action of 
LAA as complex, and therefore the default linear extrapolation at low doses is 
appropriate.  



 
3. Is the draft report clear and logical?  
 
I agree that the draft report is clear and logical.  The following items might be seen as 
enhancements: 
 



Page: 2, line 9.  It appears that several of the expert public comments disagree with this 
judgment of the critical effect as Localized Pleural Thickening (LPT). What is the panel's 
response, for example, to the comments of Dr. Moolgavkar on this topic? 
 
Page: 11, line 33.  Do the "numerous publications on the mode of action of other 
amphiboles" suggest to the panel that the formation of reactive oxygen species, immune 
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suppression, and/or inhibition of spindle formation are likely Modes of Action (MOA) for the 
development of lung tumors or mesothelioma?  If so, how likely are these MOAs to be 
operating with Libby Amphibole asbestos (LAA)? 
 
Page: 17, line 31.  An assumption was made by EPA for background incidence of LPTs of 
1%, I believe. Does the panel recommend that EPA obtain a better estimate of background 
for this group, perhaps from hospital data in this area? 
 
Page: 17, line 43.  The panel raises another good point here. The modeling of LPTs from the 
Marysville cohort should be consistent with modeling of LPTs from other cohorts that might 
have less accuracy or exposure precision.  Has EPA done this?  If not, is the panel 
recommending that it does? 
 
Page: 18, line 27.  Does this paragraph represent the panel's response to public comments of 
Dr. Moolgavkar regarding LPTs as the critical effect for RfC development? If so, please 
acknowledge these comments. If not, what is the panel's response? 



 
Page: 20, line 7.  The panel’s description of in vitro assays would enhance EPA's text on 
MOA analysis. Does the panel feel, however, that similar in vitro assays from other asbestos 
forms can shed insight with LAA? The MOA for cancer does not appear to be mutagenic, 
both from the available in vitro data on LAA, and from LAA's physical characteristics. An 
analysis of this mutagenic MOA as per EPA or IPCS guidelines would likely yield a negative 
finding, suggesting another, or multiple other, MOA.  This points again to the request for a 
more formal MOA analysis. 



 
4. Are the conclusions drawn or recommendations provided supported by the body of the draft 
report?  
 
With the considerations of suggestions made in this review, and those of other SAB reviewers, 
this report will be a very important, and scientific credible response to a pressing Agency 
problem.  Public health will be well served when EPA’s report is revised. 
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Comments from Dr. Gina Solomon 
 
Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos 
(August 2011) 
9/21/2012 
1) Were the charge questions to the committee adequately addressed? 



Overall, it appears clear that the committee put a lot of work into this review, and they presented 
a lengthy and detailed report. The committee did address all the charge questions, although 
sometimes the responses to the questions were “muddy” and the reader had to really search the 
text for the actual response to the question. The fact that the responses to the questions were 
somewhat buried in the report made the document difficult to read and somewhat confusing. 
This was a particular problem in the executive summary, which needs some work to make it 
more readable.  
 
I also see a number of areas where the committee may have gone beyond their charge and made 
recommendations that – although they would be of academic interest – may not significantly 
improve the quality of the IRIS assessment. In particular, the committee recommended a 
considerable amount of additional modeling and analyses, addition of a slew of references, more 
text, and presentation of a number of additional tables of data. The committee did not justify why 
these recommendations are necessary, or exactly how they would contribute to the scientific 
basis of the actual numbers in the IRIS assessment. As a reviewer, it was very hard for me to see 
the reasoning behind many of the committee’s recommendations for additional work.  In at least 
one area (analysis of new data from other cohorts to support derivation of the RfC), I only 
understood the rationale for the recommendation after reading the public comments, but not from 
the report itself.  
 
In the end, the plethora of recommendations for additional analyses and additional data tables 
created confusion. When I read the review, it was very confusing to discover that on the one 
hand, the committee appears to support every single one of EPA’s major substantive assumptions 
and decisions (ie. the decision to calculate an RfC, use of LPT as a critical endpoint, the choice 
of cohorts for both the non-cancer and the cancer calculations, the cancer classification for LAA, 
the decision to use a linear model, etc). Yet, the committee wrote dozens of pages of critique that 
appear to this reviewer to be quibbling about fairly minor issues of presentation around the 
margins. As a result, the major conclusion that “there are many areas that need more 
consideration…” (cover letter, line 26; executive summary p. 1, line 12) is confusing and not 
very well supported by the overall substance of the report.  
 
Therefore, in my view, the committee should do three things: (1) determine which of the 
recommendations for extra text, tables, references, and analyses are actually important to 
improving the basis for the RfC and the IUR numbers, and focus the report on those 
recommendations; (2) delete or de-emphasize recommendations that – although they might be 
interesting academic efforts - go beyond what is really necessary for improving the RfC and the 
IUR numbers; and (3) reassess the cover letter and the executive summary to clarify the fact that 
the committee supported all of EPA’s major assumptions and decisions, since the current version 
of the letter and executive summary sound significantly more negative than the actual content of 
the review seems to warrant. Of course, if I am misunderstanding the fact that the committee 
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supported all the major elements in the IRIS assessment, then the report would need to be 
rewritten in a somewhat different way to better clarify the basis for the dissatisfaction and help 
the reader understand the major problems.  
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 



draft report? 



The section on localized pleural thickening (LPT) should be strengthened. This is clearly a 
controversial issue, so the committee needs to demonstrate that it gave careful consideration to 
the arguments on both sides. In particular, the sentence on page 18, lines 36-37 is weak and 
should be rewritten and clarified. It’s not appropriate in this context to say that “the SAB 
believes that large cohort studies have shown significant reduction in lung function, including 
diminished diffusing capacity and vital capacity associated with LPT” (emphasis added); this is 
an important statement that is either true or false and not a matter of belief. If it can’t be 
substantiated it should be deleted.  
 
The section on Selection of Uncertainty Factors on p. 32 has a statement in lines 19-21 that 
“arguments have been made that a factor of 10 is not sufficient to cover all sensitive sub-
populations, especially children” (emphasis added); this statement requires a reference, and it 
really shouldn’t be in the passive voice. Perhaps the committee is referring here to data on the 
range of sensitivity within the population to other pulmonary toxicants that cause chronic 
oxidative stress such as ozone? If so, that should be clarified. It’s fine to keep this point in, but it 
should either be referenced or clarified. 
 
The section on the use of laboratory animal and mechanistic studies is also a bit confusing. For 
example, the statement: “An understanding of the basic carcinogenic mechanisms of LAA will 
be extremely useful in deriving a realistic risk assessment” (p. 4, lines 1-2) seems a bit bizarre; 
research on various forms of asbestos has been ongoing for many decades and there’s an almost 
overwhelming amount of information on carcinogenic mechanisms. The problem is that there are 
likely multiple relevant mechanisms, and that despite all the data there’s no clear scientific 
consensus on mechanisms of action. This statement and the following recommendations make it 
unclear what the committee is recommending. It almost appears that they are recommending 
more research “to fill the gaps in knowledge” (p. 4, line 3) prior to finalizing the assessment. I 
don’t think this is what the committee intends to say (or at least I hope it isn’t, since clear 
answers to this ages-old question aren’t likely to emerge anytime soon). So this section needs to 
be corrected and clarified. 
 
The response to the question on confounding by smoking (p. 37-38) fails to refer to the data on 
synergy between asbestos exposure and smoking with regard to lung cancer risk. There’s quite a 
lot of literature on this, although I don’t know if any of it is directly on LAA, rather than on other 
forms of asbestos. At any rate, it seems like it would be appropriate to at least entertain the 
hypothesis that there may be a synergistic relationship, and discuss how that might affect the 
analysis. As a reader who knows something about asbestos, but very little specifically about 
LAA, this seemed to be a significant omission to me.  
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3) Is the draft report clear and logical? 



See above for general comments. Overall, the report is densely written, major recommendations 
are not separated from more minor suggestions, and the rationale for the recommendations is not 
presented clearly in the body of the report. These problems carry through into the executive 
summary, which is quite confusing (more details on that below). Only the cover letter seems to 
prioritize some key issues. These problems aren’t fatal, but they do make the report more 
confusing than it needs to be for the reader.  
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 



report?  



The cover letter is remarkably clear given the confusing nature of the report itself. However, as 
stated above, the committee should rethink the overall tone of the conclusions given the fact that 
they appear to support EPA’s judgment in about 90% of areas in the assessment, and seem to be 
quibbling about things that aren’t likely to change the final results. Does the committee really 
think that “there are many areas that need more consideration?” Does this bottom-line conclusion 
really comport with what the committee seems to be saying in the report itself? 
 
The executive summary requires more work than does the cover letter. I was utterly incapable of 
deciphering what the committee was trying to say about minerology (p. 1, lines 18-30), and 
reading the response to charge question 3.2.1 didn’t help much; it appears that the main issue 
here was with various minor details, and with shortcomings of microscopy. The latter point is 
important, but is lost in all the additional minor text and totally falls out in the executive 
summary.  
 
The section discussing recommendations regarding the RfC derivation fails to mention the small 
number of workers in the Marysville cohort with LPT as the rationale for recommending 
additional analyses in other cohorts; this rationale is fairly compelling, but the reviewer only 
understood it after reviewing public comment letters, not from the committee’s report itself.  
Most of the text on “Use of Animal and Mechanistic Studies” on p. 2, lines 27-37 appears to 
contribute very little and be devoid of significant recommendations. This could be deleted. The 
section on Weight of Evidence Characterization at the bottom of p.2 starts with saying that the 
“SAB agrees….” but then lists a number of things that don’t really support that conclusion and in 
fact appear to undermine it (ie. “the number of mesothelioma cases is small”, “the case series in 
the community…does not provide the same level of evidence…”). The reader ends up confused 
about the real justification for the committee’s concerns here. It’s also odd to see such uncertain 
language about the carcinogenicity of asbestos, given the vast database on the carcinogenicity of 
this substance.  
 
There is a lot of repetition in the executive summary on p. 5, with repeated mentions of the 
committee’s preference for the Hill model (line 5, line25) which don’t need to be repeated; and 
concerns about the use of time since first exposure (TSFE) (lines 18-19, 42-45) which are 
confusing because they appear to be somewhat contradictory. In particular, the recommendations 
around TSFE should be clarified in the executive summary.  
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The section on Selection of Uncertainty Factors is fairly clearly explained in the executive 
summary, but these points are not well-captured in the cover letter. The committee should 
mention in the cover letter bullet #4 the suggestion that EPA consider a factor higher than 1 for 
UFL.  
 
Overall I do not think that the issues with this report are significant enough to merit returning it 
to the committee for major work and bringing it back before the Board for a second Quality 
Review. Instead, I think that there are some revisions and clarifications that would address my 
concerns and that the report could then be re-reviewed either by the Chair or by a designated 
group of Board members.  
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Comments from Dr. Daniel Stram 
 
1. Were the charge questions adequately answered? 



 
Overall the report appears to be very thorough, although most of this is well out of my field of 
expertise.  I have focused most of my review on those parts where I could contribute something 
useful; such as the implications of the risk analysis models chosen by EPA. In some cases more 
useful and insightful comments on the draft assessment could have been made.  
 
In discussion of the clarity of the mineralogy, it is indicated that section 2.2 "needs significant 
modification". Right now there is only one sentence provided that indicates what the reviewers 
are pointing to in general terms, after that there several very specific suggestions about 
terminology and model formula, but this wouldn’t seem to add up to "significant modification" ; 
This recommendation should be expanded on.  
 
Selection of localized pleural thickening in humans as the critical effect for RfC. The 
reviewers agree with the EPA that LPT is the correct endpoint. Is LPT simply a convenient effect 
because it was available, associated with lung function, and not confounded by smoking? Ideally 
would LPT be used instead of lung function or other measurements if smoking was not a 
confounding factor? Is lung function loss due to fiber exposure in non-smokers highly associated 
with LPT or are there many non-smokers with exposure-related loss of lung function but not 
LPT? If the former then I would feel more comfortable with LPT. Are there other measurements 
or outcomes that would be used, if available, and if not confounded by smoking? The review 
recommends on page 18 (lines 19-25) that a further literature review should be provided in 
support of the choice of LPT. Is there any likelihood that such a review would not support the 
choice of LPT? I.e. is this recommendation simply given for the sake of completeness of the 
report, or is there uncertainty about the usefulness of LPT in the mind of the reviewers? This 
needs clarification  
 
On page 20 lines 7-22 a "wish list" of additional in vitro assays is discussed, is this really 
relevant to the review of this report? If there are important studies that have not been evaluated 
in the EPA report this is be one thing, but if they have not been done would it be worth waiting 
for this report until such work is performed?  
 
The discussion of charge questions (page 20 line 24-page page 21-line 36) concerning the overall 
weight of evidence for carcinogenicity of LAA (despite the limited direct evidence) as well as 
the lack of clear mode of action (and hence default linear dose response) seems convincing and 
logical.  
 
Critical endpoint and study selection for IUR determination: The review comments on the 
choice of lung cancer and mesothelioma mortality as the appropriate endpoints for derivation of 
the IUR as "clearly appropriate" and "are scientifically supported and clearly described". While I 
am in agreement with these statements it would make sense to indicate whether other cancer 
effects have been hypothesized and if there is any epidemiological evidence of a relationship 
with other cancers. It is unclear for example (page 23 lines 8-11) whether the reviewers are 
recommending that the assessment include laryngeal or ovarian cancer in any analyses. 
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The review notes the potential problems with death certificates for ascertainment of these 
endpoints and the likelihood that mesothelioma in particular may be undercounted. Based on 
typical times to death from diagnosis the number of incident cases of lung cancer that would 
have gone uncounted (as of end of follow-up) should be small although this is not directly 
discussed.  
 
The reviewers indicate that effects of LAA on mesothelioma (and the IUR) might be 
undercounted for two reasons, the first is problems with diagnosis (especially in the past) and the 
second is that follow-up times are not as long as the 60 or more years detected in other studies. 
Since an absolute increase in risk to 1% is used in the definition for the IUR of mesothelioma the 
first cause of undercount is valid. However the effect of limited follow-up on the IUR) is a bit 
more complicated. The models used to estimate excess involve estimation of excess risk at 
various ages and will do extrapolation based on the type of model used. The extrapolation to 
older ages or times since exposure is inherently variable but it is not clear that an underestimate 
of the effects of lifetime exposure is necessarily expected.  
 
The reviewers agree with the EPA assessment's choice of the Libby cohort for IUR 
determination. The statement that "additional follow-up of both the occupationally and 
environmentally exposed populations would be helpful" appears. The intent of this is not clear. Is 
this simply a suggestion for future research or is there follow-up data available now that could be 
included in the assessment? Presumably this is a suggestion for future work, but this should be 
clarified. The review suggests that other LAA-exposed cohorts be summarized (page 23 lines 25-
27) in a summary set of tables or figures. It would seem reasonable to include some information 
about other asbestos-exposed cohorts (for comparison's sake) as well. 
 
Exposure response modeling for RfC determination 
 
I think there is some lack of clarity in the discussion by the reviewers of exposure response 
modeling, but this is mainly because of lack of clarity in the EPA assessment concerning the 
models that are used particularly the analysis of the full Marysville dataset with exposures from 
1957.  
 
For the post-1972 analysis the EPA assessment focuses on models with plateau effects of the 
general form 
P(LPT=1) = bkg+(Plateau-bkg) f(x)  
where x is cumulative dose and f(x) is monotonic ranging from 0 and 1 (e.g. of logistic, or 
normal CDF form etc.,) and various transformations of dose (log unlogged, etc ) are considered. 
The main model used is the Michaelis-Menten (M-M) model  with f(x)=x/(exp(-a)+x).  This 
model has a slope equal to [plateau-bkg]*exp(a) at zero dose and a slope of zero at x=infinity 
(e.g. is non-linear). The parameter a thus parameterizes the (starting) slope (change in probability 
per unit dose) in the model.  In order to keep this same general form of model in the analysis of 
the full cohort the EPA assessment makes the plateau parameter a function of time since first 
exposure.   One can speculate about what is really going on in these data; it seems likely that this 
change is used to model the observation that there is little or no effect of age for the unexposed 
but a very large effect of age in the heavily exposed and a lesser effect of age in the less heavily 
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exposed. This is my interpretation of Figure E-3 of the EPA assessment based on the assumption 
that most exposures start at around the same age.  
 
When TSFE is used to modify the plateau then since the TSFE is always zero for the unexposed, 
there is no age dependency in the unexposed (and the strength of the age effect increases with 
dose).  Thus the EPA assessment, by using TSFE as a modifier of the M-M plateau, incorporates 
this feature directly into the model.  
 
Choosing (as in the EPA assessment) TSFE as a modifier is very awkward however, since 
intensity of the first exposure is not considered, a small first exposure near zero starts the TSFE 
"clock" as much as a large first exposure. Generally also it is harder to think about the 
predictions that are being made about models that include TSFE compared to ones that simply 
include age dependencies, and TSFE  should only be used for a good reason. 
 
There are several other, simpler, ways to modify the M-M model to include this general form of 
age dependency by only including age at exam (and not TSFE) in the model. For example if the 
plateau is made a function of age, such as logistic i.e.  
  P(LPT=1) = bkg +[expit(c+d*age)-bkg][x/(exp(-a)+x)] 
then there will be no age dependency if x, is 0 and a monotonic increase in the age dependency 
(parameters c and d) as x increases. Another alternative is to make the parameter a a function of 
age. This would increase the rate (in dose) at which the plateau is reached with age, but not allow 
for higher plateaus for older ages. However if one set the plateau to one (or to a value closer to 
one) then over the range of actual doses the basic phenomenon (of larger age effects in the more 
heavily exposed) would still be exhibited by the  model.   
 
The review committee suggested using residence time weighted (RTW) dose as a possible 
alternative to TSFE, i.e. replacing cumulative dose x with RTW dose in the M-M model.  This 
makes sense as well, again the plateau would have to be increased (which is also a suggestion of 
the reviewers) so that this model would fit the full dataset. Any of these changes would give a 
more easily interpretable model and the fit of such simpler models could be explored.  
Overall a clearer discussion by the reviewers of the practical implications involved in using 
either TSFE, age, or RTW dose, and in particular the age effects that are being implied, would be 
helpful.  
 
It is not clear from the EPA assessment why these age effects (TSFE) effects do not seem to be 
present in the post-1972 data. This may be a power issue (due to smaller number of events or a 
smaller range in age at time of examination in the post 1972 cohort compared to the full)  
 
2. Are there any technical errors or omissions in the report or issues that are not adequately dealt 
with in the draft report? 
 
I did not identify technical errors as such. Some clarifications of use of models for IUR and RfC 
are described above but in general I find that the text provided is accurately technically (to the 
extent that I could judge)  
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3. Is the draft report clear and logical? 
 
The draft report is structured according to the charge questions and provides answers to each one 
in turn. Overall the report reads well throughout 
 
4. Are the conclusions drawn or recommendations provided supported in the body of the draft 
report? 
 
I am in agreement with the recommendations that I was able to evaluate. For example I agree 
with the reviewers that the modeling procedure described is generally valid scientifically but 
should be enhanced in the ways suggested by the committee, for example by including graphical 
depictions of the data. The committee suggests using the dichotomous Hill model which differs 
from the M-M model in that cumulative dose x is replaced with a power of cumulative dose (xb) 
with b estimated from the data. It is not clear to me that this added complication (of estimating b) 
provides very much flexibility.  The comments of the reviewers (page 27 lines 1-3) that the 
benefits of this model is that 
"…, the dichotomous Hill model is attractive because it allows estimation of an exposure slope 
parameter, allowing the exposure effect to scale as covariates are added, the exposure metric 
changed, or the plateau fixed." 
 
Is not very clear to me that these are really very helpful. The M-M model is a special case of the 
Hill model and unless power transformations of dose are really needed to model the shape of 
the exposure response I would prefer the M-M model as easier to interpret. To me a change in 
the power b parameter as covariates are added to the model complicates the interpretation of the 
effect of those covariates.  Later on (page 28 lines 12-150 it is said that using the dichotomous 
Hill model allows a slope parameter to be estimated. But the same is true for the M-M model, 
since the parameter a is estimated from the data.   I do agree with the committee that a fixed 
plateau is preferable; I wonder in fact whether a plateau different than 1 (see above) is really 
desirable or preferable.  
 
I agree completely with the reviewers that the choice of a 10 percent extra risk as the 
benchmark criteria (BMR) needs further justification: This is an absolute risk, not a relative 
risk, so that this is a much larger risk benchmark than implied by a 1 or even 10 percent 
increase in relative risk for an outcome that is moderately rare among the unexposed.  
 



The suggestions made in 3.2.5.4 (page 29) regarding covariates are generally good, however, the 
effects of covariates in the data from Marysville seem to be very limited; with only smoking (not 
generally thought of as a cause of LPT) being anywhere close to statistical significance. I would 
recommend focusing only on smoking. In contradiction to the reviewers (and the report) I don't 
think that the BMCL most directly applicable to all members of the population is the one derived 
from a model without covariates such as smoking. Since smokers predominate in the Marysville 
data the Marysville BMCL using no covariate adjustment would reflect smokers risks not the 
population as a whole. Calculating BMCLs for smokers and BMCLs for nonsmokers and then 
weighting by the proportion of smokers and nonsmokers in the population would be the approach 
that would give the best estimate for the BMCL for the entire population.  
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I don't like the idea (same section) of estimating a risk score (for non-exposure related variables) 
and then using this as a single adjustment variable in the later modeling. As a general regression 
method it doesn't seem correct first fit a model with variables A and B in the model, then make a 
risk score for A and B combined and putting in the risk score when fitting variable C. This does 
not estimate the joint effects of A, B, and C properly (compared to putting each of A, B, and C in 
the model). The reviewers should further justify the approach. The idea of producing separate 
estimates of the BMCLs for subgroups defined by covariates is reasonable (although I think the 
only needed covariate is probably smoking), but this can be done from the results of the full 
model (exposure and non-exposure covariates).  
 
The comments on page 30 on requiring EPA to examine alternative approaches to including the 
TSFE in modeling are reasonable, however I think the committee should go further and 
recommend examining other age-related variables as well as TSFE and RTW dose. The EPA 
should certainly examine age at exam as a modifier of the plateau and/or of the "slope" 
parameter a (after increasing the plateau)  for example. Age at initial exposure (rather than 
TSFE) should also be considered as a modifier of the plateaus and "slopes" in the M-M model. 
TSFE and Age at initial exposure are somewhat difficult to interpret for extended exposures, so I 
think the main question is whether RTW weighted dose models are helpful compared with 
models that just use age at examination as a modifier (discussion above). If age is very important 
(which seems clear in the full cohort data) then the benchmarks derived from the full cohort need 
to be based on specific (presumably advanced) ages, where the dose response appears to be the 
strongest. 
 
Exposure-dependent sampling. The reviewers (page 30-31) indicate that "The exposure 
dependent censoring discussion is based upon results from Rohs et al (2008) that inappropriately 
separated non-deceased non-participants from the remaining non-participants. Once all non-
participants are combined there is no evidence of exposure-dependent censoring".  These 
comments should be expanded. My reading of the Rohs et al article is that individuals with 
higher exposure (those hired before 1973) are more likely to participate than those hired after. 
Why is this not "exposure dependent sampling". In general exposure dependent sampling 
shouldn't bias regression results by themselves. Of much greater concern is differential sampling, 
i.e. sampling dependent upon the outcomes being analyzed. Exposure dependent sampling will 
bias some comparisons such as the risk in the upper and lower quantiles of exposure since the 
quantiles will not be the same in the sample as in the population as a whole. However this type of 
effect doesn't seem to be extremely important for the purposes that EPA is making of these data. 
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Comments from Dr. Peter Thorne 
 



1. Were the charge questions adequately addressed? 
• There were 23 questions posed including 2 general charge questions and 21 specific 



questions, many with multiple parts. All 23 charge questions were adequately addressed. The 
answers to these questions make up 32 pages of the Draft Assessment. This extensive, 
deliberative and carefully written SAB Draft Report states that the SAB agrees with the 
overall conclusion that the weight of evidence for LAA supports the descriptor ‘carcinogenic 
to humans by the inhalation route’ based mostly on occupational epidemiology reinforced by 
animal studies, while the evidence to identify a mode of carcinogenic action for LAA is 
weak. The Report identifies many areas for further consideration to strengthen the scientific 
basis for the LAA risk assessment and these are outlined and justified in some detail. The 
draft report also offers constructive suggestions to improve the clarity of the document. 
Importantly, the SAB Draft Report provides significant input to the process for development 
and justification of toxicity values for the IRIS database including the chronic inhalation 
reference concentration (RfC) and the Inhalation Unit Risk (IUR). The SAB Draft Report 
supports use of radiological evidence of localized pleural thickening (LPT) as the proper 
adverse effect for deriving the RfC citing its specificity and lack of confounding by smoking 
history. This is clearly described and well justified. Many concerns are raised (on pages 4 to 
5) about exposure modeling in the Marysville, Ohio plant cohort dataset. Issues raised appear 
justified and are adequately explained, many can be addressed by straightforward evaluation 
of the raw data, testing alternative model assumptions and further description of decision 
criteria for model selection. 



 



2. Are there any technical errors or omissions or issues that are not adequately dealt with 
in the draft report? 



The report is carefully written and extremely thorough. There are several issues that should be 
discussed by the SAB. 



• (top of page 4): The SAB Draft Report recommends that studies be undertaken to elucidate 
physiological pathways to enhance the understanding of the carcinogenic mechanisms of 
LAA suggesting, among others, animal inhalation studies with LAA. Since the weight of 
evidence is sufficient to label LAA as a known human carcinogen, and inhalation studies 
have been done using tremolite, I question whether such studies would add to the risk 
assessment enough to justify their cost. In my opinion the SAB Draft Report does not 
establish a compelling rationale for such a study. 



• (page 6, lines 6-9; page 31, lines 24-28; page 34, line 18): Perhaps I don’t thoroughly 
understand this issue. It would help the reader to provide the rationale for using a 70 yr 
lifetime instead of a 60 yr + 10 yr lagged exposure. What is meant by “given that the 
exposure metric is arbitrarily related to the prevalence data….”?  



• (page 9, lines 23-27; page 15, lines 28-40; page 34, lines 34-40; pages 42-43, lines 31-41 and 
1-3): Since PCM resolution is low compared to TEM an equivalent method would appear to 
involve exclusion of amphibole fibers below a defined diameter and length. Presumably this 
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would be used to adjust older PCM data to estimate total LAA exposure based on applying a 
multiplier derived from modern TEM methods. However, this would only be valid under the 
assumption that changes in production techniques, ventilation controls, or materials handling 
have not changed since the time the PCM-based exposure assessments were performed. This 
further requires that the particle size distribution of LAA fibers in air have remained the 
same. The development of such a retro method is recommended for EPA study and is also 
highlighted on page 42-43 as a long-term research need. However, the value of this for the 
LAA risk assessment is not stated. Nor is there a description of how such data would be 
applied to the exposure data in this cohort. This is described in four sections of the Draft 
Report which seems excessive, yet it is not convincing (at least not to me). 



• (page 15, line 43): “resolution” should replace “magnification” as the descriptor for the 
improvement of electron microscopy over phase contrast microscopy. 
 
3. Is the draft report clear and logical? 



The draft report is clear in most sections and flows logically. There are a few areas where the 
clarity could be further enhanced. 



• The executive summary captures the essential content and issues in the narrative response to 
the questions posed. However, at 9 pages, the Executive Summary seems too long. The 
discussion of modeling issues in the Executive Summary could be shortened as these issues 
are thoroughly described in the body of the report. 



• (page 6, lines 19-23): The SAB recommends the addition of human data from community 
LAA exposures around an expansion plant in Minnesota and data from cohort studies of 
other amphiboles. This suggestion, if acted on, negates the suggestion on page 6, lines 41-42 
to include an additional uncertainty factor for using a single study. This should be pointed 
out. 



• (page 8, line 24-26; page 38, line 8-12): What is the evidence to support negative 
confounding of COPD and asbestos exposure? This should be explained (or deleted if there is 
none). 



• (page 9, line 12-13; page 22, lines 30-33): Regarding the recommendation to calculate an 
SMR for the Libby Cohort based on Montana and U.S. data - why is this recommended and 
how would this be used in the risk assessment?  For this cancer risk assessment, the major 
cohorts are identified as the Libby Workers, the ATSDR community study, and the 
Marysville, Ohio plant. The primary basis for the cancer risk assessment is the Libby 
Workers cohort (N=991 total and N=285 with exposure data). This cohort establishes the 
IUR based on lung cancer and mesothelioma. The Marysville plant is used in the non-cancer 
risk assessment to establish an LPT-based RfC (N=434 total with N=118 employed after 
1972 with exposure and x-ray data). There is also discussion of the ATSDR Libby, MT 
community study (N=7307) but little is mentioned about that in the SAB Draft Report. 



• (page 11, lines 17-19): “… that appears to offer nothing new, with no detailed exposure 
information and an exposed population, respectively.” The meaning of this sentences in 
unclear. 
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• (page 11, lines 32-36): The suggestion to consider human and animal data on other 
amphiboles for information on mode of action and model selection is appropriate and points 
out a deficiency in the document. The fact that LAA is 6% tremolite also supports this. Is 
there anything to be learned from comparison of the physicochemical characteristics and in 
vitro activities of richterite and winchite  to tremolite? 



• (page 25, lines 17-32): Regarding use of geometric mean (GM) vs. arithmetic mean (AM) vs. 
minimum variance unbiased estimation (MVUE): The SAB Draft Report states that use of 
the GM imparts a bias in that it decreases the significance of the highest exposures. If the 
industry targeted the “most exposed” workers for sampling, their use of arithmetic mean or 
MVUE would overestimate the exposure of average workers. Since there is apparently no 
information on the intent and design of the workplace exposure assessment, it is unclear how 
it can be determined which measure of central tendency best represents the true distribution 
of exposures. 



• (pages 27-28): Regarding alternative modeling approaches to derive a point of departure 
(POD) for derivation of the RfC. This very thorough set of recommendations regarding 
derivation of the RfC should help EPA develop a defensible RfC value. The suggestion to 
use residence time weighting seems like a good idea (page 28, line 9). The rationale for using 
time since first exposure (TSFE) as a covariate versus date of first exposure is that earlier 
exposures are likely to have been higher than more recent exposures and TSFE doesn’t 
necessarily capture the earlier exposures. However, since neither TSFE nor date of first 
exposure are metrics of exposure duration it makes more sense to apply residence time 
weighting. An important question is are there data available for LAA to facilitate assigning 
meaningful weighting to the exposures? 



• (page 35, lines 5-6): “Use TEM to identify and count asbestos fibers longer than 5, 10, and 
20 um in air samples for RfC purposes. The Report should state to what air samples this 
refers. It was not clear if there are any air samples available to carry out this 
recommendation. 



• (page 36, line 1-4): This statement sounds pejorative? I suggest that it be softened. 



• (page 36, lines 9-22; page 37, lines 15-16): This is an excellent point. SAB should have a 
specific recommendation on what to do to address left censoring as an alternative to midpoint 
substitution. Options include use of Monte Carlo methods, Tobit models or some other 
imputation method). 



• There were some minor typos I noticed: 
page 26, line 24: “asTroy” should read “as Troy” 
page 35, line 17: insert a line between paragraphs 
page 42, line 5: “p > 0.1” should read “p < 0.1” 
page 42, lines 7-8: “for the estimating” should read “for estimating” 



 



4. Are the conclusions drawn or recommendations provided supported by the body of the 
draft report? 
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Yes, the draft report does an excellent job of explaining the basis for the conclusions and 
recommendations. A few instances where this is not the case are discussed above.  
Dr. Scott Ferson is listed as not concurring with the Draft Report. Will he be preparing a 
minority report or is there need for a statement as to why he chose not to concur? 
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Comments from Dr. John Vena. 
 
1. Were the original charge questions to SAB Standing or Ad Hoc Committees adequately 
addressed?  
 
I extend my compliments to the Panel for the comprehensiveness and thoroughness of their 
review. The review is exceptional in content and format. Explicit recommendations are made 
after very well written responses to the questions, thoughtful critique of document and 
justification for the recommendations that follow. In my opinion the two general charge 
questions and the specific charge questions on mineralogy, Toxicokinetics, Noncancer health 
effects, carcinogenicity of Libby amphibole asbestos, and inhalation reference concentration, and 
inhalation unit risk were very effectively answered.  It is noteworthy that they developed well 
articulated responses and complemented them with very detailed feedback with superb 
comments and recommendations. The long-term research needs were well done. See below for 
specific comments and a few corrections. 
 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 
dealt with in the Committee’s report?  
 
None that I can tell based on my expertise. 
 
3. Is the Committee’s report clear and logical?  
 
The cover letter is concise and the text very effectively highlights the major recommendations. 
The letter captures the sentiments of the full review report. A few minor points on cover letter: 
Page 1 around line 30 Add a bullet on the strong recommendation in the section on fiber 
toxicokinetics (pages 1 and 16).  
Page 1 line 45. I recommend stating specifically what the guideline for epidemiologic data is. 
Page 2 line 6 if reevaluate the default what does the panel recommend as substitute? 
Page 2 lines 32-34 states the recommendation to consider epidemiologic studies of other 
amphiboles for model selection, may be helpful to state why. Also this recommendation is not in 
the executive summary as far as I could tell but is clearly stated and justified on page11, section 
3.1.1. 
 
 
The executive summary is well done and provides an excellent overview of answers to charge 
questions and recommendations. 
Page 3 lines 21-25. Upper part of paragraph agrees with selection of the Libby cohort. Seems 
awkward that the limitations are stated here and suggest deleting the lines. 
Page 7 line 29 Why would other “models might have provided very different estimates of risk 
that are not discussed” This is not clear and should be rewritten and explained. 
Page 7 lines 34-36 this recommendation seems reasonable but would it change the outcome? Is 
this done in all other IRSI documents?  
 
Page 20 line 33 add “and mortality” after “incidence”?? 
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4. Are the conclusions drawn or recommendations provided supported by the body of the 
Committee’s report?  
 
Yes. In my opinion the report is very well written and comprehensive in responses to the charge 
questions. 
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Comments from other SAB Members 
 
Comments from Dr. George Alexeeff 
 



Quality review comments on the draft report:  



  



 Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos 



(August 2011). 



  



1. Were the original charge questions adequately addressed?  



The draft report contains a discussion of the general and specific charge questions, which are 



adequately addressed in the report.     



 



2. Are there any technical errors or omissions in the report or issues that are 



inadequately dealt with in the Panel’s report?  



 



I have identified a number of areas in the report which could be clarified and improved. 



 



The Panel’s report on page 2 (and 17) states: “The SAB suggests that the EPA include any X-ray 



abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural thickening 



(DPT), or asbestosis].”  The statement should indicate what outcome EPA used in their analysis 



by adding “in addition to localized pleural thickening.”  Further there is really no justification 



given for suggesting these additional analyses especially in light of the next comment.  There is a 



suggestion that it may result in a more sensitive analysis.  Yet, the Panel’s report on page 2 (and 



18) states: “The SAB agrees that the radiographic evidence of LPT in humans is the appropriate 



adverse critical effect for the derivation of the RfC. LPT has the appropriate specificity and is not 



confounded by cigarette smoking.”  In light of this strong support, why is Panel suggesting that 



analyses be done with poorer quality data?  If the result is more sensitive how will the 



interpretation be affected by the use of less specific endpoints. Finally, the recommendation 



(page 19) and Executive Summary state that these analyses be “included.”  This is in contrast to 



the suggestion in the body of the report on page 18 which states: “The SAB also suggests that the 
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EPA consider looking at LPT, DPT and small opacity profusion score together as an outcome.”  I 



suggest that the Executive Summary reflect the body of the report and use the term “consider.” 



 



The Panel’s report on page 2 (and 18) states: “The relative potency of inhaled LAA should be 



compared with that of tremolite in rodents to add new information for refining the RfC for 



LAA.”  It is not clear to this reviewer how the animal potency data can refine the human RfC 



data.  I suggest the Panel report clarify how this tremolite information would be used, especially 



since most of LAA is in the amphibole form.   



 



The Panel’s report on page 3 (and 24) states: “The SAB agrees that the database of laboratory 



animal and mechanistic studies pertaining to LAA is appropriately presented in the report and its 



Appendices for support of its analysis of the human effects observed. However, the SAB finds 



the body of the document deficient in not utilizing what is known about the dimensions of the 



administered fibers from Appendix D. It is now widely accepted that differences in biological 



potency among the various amphibole fiber types are due primarily to differences in dimensions, 



especially in fiber length distributions.”  I am concerned about using the phrase “widely 



accepted” without references.  The recommendation appears to overstate the consensus reached 



on the correlation between amphibole health effects and fiber dimensions, including length.   



Kane (1991) states: “In summary, both long and short crocidolite asbestos fibers are toxic in vitro 



via an oxidant-dependent mechanism. In vivo, short fibers are also toxic and carcinogenic if 



lymphatic clearance is prevented.”  Aust et al. (2011) states: “Logic would therefore suggest that 



since fibers <5 μm are the particle fraction more likely to be in extrapulmonary sites where 



asbestos related changes/tumors occur, these short fibers contribute to the 



pathogenicity/tumogenicity at these sites. Contrasting opinions exist as to the potential 



contribution of short fibers to development of tumors; however, there are no published electron 



microscopy data that contradict their being the majority fiber size in extrapulmonary sites.”  



Broddus et al. (2011) states: “there is still much uncertainty concerning the contributions to 



disease of short, thin fibers that predominate in pleural fiber burden studies”. 



The Panel’s report on page 4 states: “In light of the lack of data on the mode of action of LAA, 



the SAB recommends that action be taken to fill the gaps in knowledge by performing research 



in appropriate lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in 
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rodents in vivo that will elucidate basic pathological pathways. Furthermore, animal inhalation 



studies should be performed with LAA concentrations relevant to human environmental and 



occupational exposures in order to identify key physical and chemical aspects of LAA that 



mediate disease, including the role of fiber length in initiating and exacerbating biological lesion 



formation and progression.”  I was unable to find the basic of this statement in the full report.   It 



is unclear to me why this research is being proposed and which charge question is being 



addressed.   



 



The Panel’s report on page 16 refers to a number of inaccuracies in the EPA report.  Further, the 



panel report states:  



“Chrysotile asbestos fibers, which are not a significant complication in exposures to Libby 



vermiculate, are very different from amphibole fibers in terms of their: (a) airborne concentration 



measurement errors and uncertainties; (b) much lower biopersistance; (c) clearance and 



translocation pathways and rates; and (d) risks.”  If this information is taken from the EPA report 



then I think we should cite the pages in the report; if the information comes from other 



references, and represents an inadequacy in the EPA report, then references for these statements 



should be added.   I think this is especially important with regards to the reference to risk.   



 



The Panel’s report on page 16 states:   “The discussion of general fiber toxicokinetics is not 



clear, nor concise, especially since it fails to distinguish between chrysotile and amphibole fibers. 



Furthermore, it is inaccurate in too many places, as noted below…”  Yet this reviewer does not 



think that one of the inaccuracies identified is necessarily inaccurate.   The Panel report further 



states:  “One rationale for the exclusion of chrysotile fibers from this document of the literature 



on risks associated with exposures to chrysotile is that most of the risks have been associated 



with amphibole fibers within the chrysotile ores than to the much more numerous chrysotile 



fibers that dominate the measured airborne fiber concentrations.”  However, Hein et al. (2007) 



state: “The study plant, located in South Carolina, produced asbestos products beginning in 1896 



and asbestos textile products beginning in 1909.  The plant exclusively used chrysotile fibres 



obtained from Quebec, British Columbia and Rhodesia; however, small amounts of crocidolite 



yarn were used to make woven tape or braided packing from the 1950s until 1975. The total 



quantity of crocidolite used was approximately 2000 pounds compared to 6–8 million pounds per 
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year of chrysotile during the same time period. As the crocidolite was never carded, spun or 



twisted, and all weaving of crocidolite tapes was done wet on a single loom, the predominant 



exposure at the plant was to chrysotile.”  In this study “Poisson regression modelling confirmed 



significant positive relations between estimated chrysotile exposure and lung cancer and 



asbestosis mortality observed in previous updates of this cohort.”  



The positive results at this plant question the above risk statement.   A study by Stayner et al. 



(2007) considered epidemiological evidence concerning this question fiber dimensions and 



toxicity and  found:  “Both lung cancer and asbestosis were most strongly associated with 



exposure to thin fibres (<0.25 μm). Longer (>10 μm) fibres were found to be the strongest 



predictors of lung cancer, but an inconsistent pattern with fibre length was observed for 



asbestosis.” Since this is a section on toxicokinetics,  I suggest the discussion of risk be removed 



and that the section focus on toxicokinetics.   



 



The Panel’s report on page 19 states: “However, since LAA also contains winchite (84%) and 



richterite (~11%), it would be prudent to determine whether these mineral forms contribute to the 



adverse health effects of LAA or whether there are interactive effects of winchite or richterite 



that modify the toxicity of tremolite.”  It is not clear to this reviewer if there is a recommended 



action with the phrase “it would be prudent to determine.”  I suggest rewording to clarify that it 



is an uncertainty. 



 



The Panel’s report on page 20 states: “While inhalation studies have been conducted with 



tremolite (e.g., Bernstein et al., 2005), the relative potency of inhaled LAA should be compared 



to that of tremolite. This could add new information for refining the RfC for LAA.”  This sounds 



like the Panel is suggesting that EPA conduct a research project.  If so, I believe that is beyond 



the scope of the charge question.  Page 18 states: “While inhalation is regarded as the most 



physiologically relevant means of fiber exposure in animals, there is no published study with the 



LAA mixture with this route of fiber administration in experimental animals.”  Possibly the 



Panel is suggesting that the intratracheal installation potencies be compared.  If so, it should be 



clarified and more information provided on how it could refine the human RfC. 
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The Panel’s report on page 20 states: “It would be valuable for future research on LAA mode of 



action to focus on biomarkers that are more clearly and specifically related to non-cancer 



endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma).”  It is unclear why the panel 



is suggesting another research project.  It appears to be beyond the scope of the charge question.  



I suggest it be deleted from the report. 



 



3. Is the Panel’s draft report clear and logical?  



 



The Panel’s report is fairly clear and logical.  My concerns about clarity are embedded in my 



comments to question 2.   



 



4.  Are the conclusions drawn or recommendations provided supported by the body of 



the Committee’s report? 



 



As indicated above, some of the recommendations did not follow from the body of the 



document.  



 



References: 
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mineral particle toxicities. J Toxicol Environ Health B Crit Rev 14(1-4): 40-75. 



Broaddus VC, Everitt JI, Black B, Kane AB (2011). Non-neoplastic and neoplastic pleural 



endpoints following fiber exposure. J Toxicol Environ Health B Crit Rev 14(1-4): 153-178. 



Hein MJ, Stayner LT, Lehman E, Dement JM (2007). Follow-up study of chrysotile textile 



workers: cohort mortality and exposure-response. Occup Environ Med 64(9): 616-625. 



Kane AB (1991).  Fiber Dimensions and Mesothelioma: A Reappraisal of the Stanton 



Hypothesis in Mechanisms in Fibre Carcinogenesis, R.C. Brown, J.A. Hoskins, and N.F. 



Johnson, eds., Plenum Press, N.Y., 1991, pp. 131-140. 



Stayner L, Kuempel E, Gilbert S, Hein M, Dement J (2008). An epidemiological study of the 



role of chrysotile asbestos fibre dimensions in determining respiratory disease risk in exposed 



workers. Occup Environ Med 65(9): 613-619. 
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Comments from Dr. Joseph Arvai 
General comments: 
 
I appreciate that a great deal of work went into this report.  Even though this is not my area, I found the 
report to be well written and easy to follow.  
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes.  



 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft 



report? 
 
To the best of my knowledge, no. 



 
3) Is the draft report clear and logical? 
 
The draft report is very clearly written, and it is quite methodically argued.   
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 
 
As far as I can tell, yes. 
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Comments from Dr. Terry Daniel 
 
 
The review is impressive for its technical level and for having many detailed technical 
suggestions/recommendations.  Indeed, one gets the impression that the authors of the EPA 
report did not do a very good job, though there is no such direct judgment leveled in the review.  
I assume that the level and intensity of technical detail is appropriate to a review of an IRIS 
assessment document, but I am also concerned that the asbestos assessment has been going on 
for some time and I assume there is some urgency for getting the assessment completed.  Based 
on this SAB review, the EPA still has quite a bit of work to do before that can happen.  
 
With regard to the specific QR question: 
 
1. Were the charge questions adequately addressed?  



 
Yes, and in great detail at a high technical level. 



 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 



dealt with in the draft report?  
 
There are no technical errors that this reviewer is competent to notice or comment upon. 
 



3. Is the draft report clear and logical?  
 
Yes, it is an excellent report in that regard. 
 



4. Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Assuming that the cited literature and technical issues are accepted as correct, there is a 
clear and substantial basis for the recommendations (perhaps too many of which are 
represented as “suggestions”). 
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Comments from Dr. George Daston 
 
We were asked to address four specific questions as part of the quality review. 
 



1. whether the original charge questions to SAB Standing or Ad Hoc Committees were 
adequately addressed; 



2. whether there are any technical errors or omissions in the report or issues that are 
inadequately dealt with in the Committee’s report; 



3. whether the Committee’s report is clear and logical; and 
4. whether the conclusions drawn or recommendations provided are supported by the 



body of the Committee’s report. 
 
Question 1: I believe that all the charge questions were adequately addressed.   
 
Question 2:  The committee indicates that EPA may have gone against its guidance on 
benchmark dose analysis in setting a reference concentration for non-cancer health effects.  
Specifically, the committee questions the derivation of a 10% response level while guidance 
suggests that a 1% level may be appropriate for epidemiology data (p. 27, lines 8-14, and in the 
Executive Summary and cover letter).  It should be noted that an overriding principle of 
benchmark dose analysis is to derive a benchmark dose (or concentration) that is within the 
range of the observed data, although it is usually possible to extrapolate a little beyond this 
range.  The notion in the Agency’s guidance that a 1% level may be more appropriate for 
epidemiology data is based on the assumption that most responses in human populations would 
be more in the 1% or less range.  From the data in EPA’s draft assessment, it appears that local 
pleural thickening was diagnosed at a higher rate than 10% and so that level may be appropriate 
for benchmark dose analysis and the selection of that risk level would be consistent with the 
overall guidance of selecting a dose within the observable range. 
 
There are a number of places in the report that call for more animal studies including 



• studies to determine how much winchite and richterite contribute to toxicity (p. 
19, lines 13-21) 



• an inhalation study with LAA to compare its potency with that of tremolite (p. 20, 
lines 2-5) 



• inhalation studies to provide mechanistic and dose-response relationships (p. 42, 
lies 28-29 and the cover letter) 



 
I am not convinced that any of these recommendations would affect the risk assessment in an 
important way.  Winchite, richterite and tremolite are all present in LAA; whether the adverse 
effects are attributable to one, two or all three of the forms is immaterial when the forms are all 
present together in LAA, and it is LAA that people have been exposed to.  Risk management 
decisions will be made on what to do about LAA exposure, not on exposure to each of the three 
forms.  Regarding animal studies to further demonstrate dose-response relationships, this also 
seems less than essential, because the risk assessment is already based on human exposure-
response information.  While data from an animal study would provide more precision in dose-
response, this would be balanced by the greater uncertainty in extrapolating the results to 
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humans.  As for mechanistic studies, these would only be helpful in refining the risk assessment 
if they were to provide enough information to suggest a significantly different model for low-
dose extrapolation of risk.  No information is presented in the review as to the nature of the 
mechanistic studies and how they would change the outcome of the assessment.   
 
My suggestion is to delete these recommendations from the report unless they can be much 
better justified. 
 
Question 3: I found the report to be clearly and logically presented.   
 
Question 4: I found the conclusions of the report to be well documented and supported, with the 
exception of the two recommendations I note in my response to question 2. 
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Comments from Dr. Costel Denson 
 
General Comments.  This report deals with a wide range of issues and questions around a topic 
of profound importance.  The report is extremely well organized and written, especially so in 
view of the array and breadth of the charge questions. 
 
1. Were the charge questions adequately addressed?  Yes, the charge questions were all 
adequately addressed. 
2. Are there any technical errors or omissions in the report or issues that are not adequately dealt 
with in the draft report? There were no errors or omissions that this reviewer identified, though 
human health and risk assessment are not a specialty or area of expertise for this reviewer. 
3. Is the draft report clear and logical?  A wide range of topics and issues are dealt with here.  A 
superb effort in writing this report has resulted in a report that is clear and logical. 
4. Are the conclusions drawn or recommendations provided supported by the body of the report?  
A firm foundation has been laid for supporting the conclusions drawn and recommendations 
provided in the report. 
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Comments from Dr. David Dzombak 
 
The draft report has provided numerous detailed comments that will strengthen the Draft 
Assessment.  The report is well organized and well-written, but it is hard to follow the charge 
questions and how they are addressed.  This can be remedied with relatively minor modification 
of the report.  
 
1. Were the charge questions adequately addressed? 



 
Yes, the charge questions are addressed adequately.  The response to the charge questions is 
systematic in the body of the report (though the numbering of the charge questions is 
confusing), but in the Letter to the Administrator and in the Executive Summary, the charge 
questions are not mentioned.  This needs to be remedied, especially for the Executive 
Summary.  The outline for the Executive Summary follows the outline of the report, but it 
does not mention the charge questions and it is not clear from reading the Executive 
Summary how the charge questions are being addressed., i.e., it should follow the responses 
to the charge questions, in order, as in the report. 



 
2. Are there any technical errors or omissions in the report or issues that are not adequately 



dealt with in the draft report? 
 



I did not identify any technical errors or omissions in the draft report.   
 



3. Is the draft report clear and logical? 
 
The draft report is well written and well organized.  It responds to the charge questions 
adequately and comprehensively.  
 
As noted above, the response to the charge questions is systematic in the body of the report, 
but in the Letter to the Administrator and in the Executive Summary, the charge questions 
are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The 
outline for the Executive Summary follows the outline of the report, but it does not mention 
the charge questions and it is not clear from reading the Executive Summary how the charge 
questions are being addressed., i.e., it should follow the responses to the charge questions, in 
order, as in the report. 
 
A short-version of each charge question should be given in the ES preceding the summary 
of the response to the question.  In the Letter to the Administrator, the charge to the panel 
should at least be given in summary form, and in the paragraphs summarizing the major 
points there should be some degree of mapping of the major points to components of the 
charge.   
 
The absence of sequential numbering of the charge questions and the repetition of charge 
question numbers is confusing and is a problem.  Perhaps the numbering cannot be modified 
as that is the way the charge questions were presented to the committee, but I recommend 
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renumbering the charge questions so that each charge question has a unique identifying 
number. 
 



 
4. Are the conclusions drawn or recommendations provided supported by the body of the draft 



report? 
 
The conclusions and recommendations are adequately supported in the body of the report.  
However, as noted above, the conclusions and recommendations developed in systematic 
response to the charge questions in the body of the report need to be mapped to the charge 
questions in the Letter to the Administrator and in the Executive Summary.  In the 
Executive Summary, this mapping needs to be systematic as in the report.  The Letter need 
not have the same structured format, but the relationship of the conclusions and 
recommendations presented to the charge questions needs to be discussed. 
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Comments from Dr. Bernd Kahn 
 
The Review of the Draft Assessment of the Toxicological Review of Libby Amphibole Asbestos 
is extremely well written, clear, and to the point. My response to the four questions are, 
respectively, yes, no, yes, and yes. I have no suggested changes for the review. Minor typos that 
I found are: 
 
p.42, p.8: skip line between paragraphs. 
 
p.46, l.44: Delete ‘2009’ repetition. 
 
p. 44-50: Correct variations in reference format; for example, on p.49, l.28, delete periods after 
journal abbreviation; on p.50, l. 10, delete ‘and’ between authors;; on p.50, l. 17, replace 
semicolons with commas.  
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Comments from Dr. Nancy Kim 
 



The report was well done and I enjoyed reading it.  I liked the concept of adding long-term 
research needs.  Should this section be included with every IRIS report? 
 
1) Were the charge questions to the committee adequately addressed? 
Yes. 
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 
No. 
 
3) Is the draft report clear and logical? 
Yes. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Yes, for the most part. 
 
The letter contains 9 bullets with the SAB’s major comments and recommendations.  A letter 
that highlights 3 or 4 major recommendations would be clearer for the Administrator and the 
most important recommendations are likely to make a bigger impact.  In reading the report, what 
came across as being important recommendations to me were about modeling, uncertainty 
analysis and uncertainty factors and that was not clear in the letter. 
 
My recommendation would be to rewrite the letter, focusing on what the panel thought were the 
most 3 or 4 critical recommendations.  All the major areas of agreement with the report could be 
summarized in one paragraph, if the panel thought those areas needed to be highlighted in the 
letter.  
  
Page 12, line 20.  This recommendation encourages the continued monitoring of relevant Libby 
residents for early onset asbestos associated diseases.  It is also given later in the document with 
more detail.  I would remove it from this section since it isn’t clear here, but is later on, to whom 
the recommendation is made.  When I first read it, I wasn’t clear if the panel meant that the 
recommendation should be included in the review document or in IRIS?  In addition, the report 
at this point hasn’t provided enough information to support for the recommendation although it 
does later  
 
 
Minor comments. 



1. Page 12, line 31. Remove of between to and health. 
2. Page 14, line 16.  Would it be useful for the reader of the SAB report to provide information to 



understand the difference between field and environmental samples? 
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Comments from Dr. James Mihelcic 
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes 
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 
 
Yes 
 
3) Is the draft report clear and logical? 
 
The report is well organized, clear, and logical. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Yes, the conclusions and recommendations stand out, are useful, and are supported by relevant 
and peer reviewed science. 
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U.S. Environmental Protection Agency 
Science Advisory Board 



Libby Amphibole Asbestos Review Panel 
 



Public Teleconference 
May 1, 2012 



 
Minutes of the Meeting 



 
ATTENDANCE 
SAB Panel Members (For full roster, see Attachment A) 



Dr. Agnes Kane (Chair) 
Dr. John Balmes 
Dr. James Bonner 
Dr. Jeffrey Everitt 
Dr. Scott Ferson 
Dr. George Guthrie  
Dr. Tom Hei 
Dr. David Kriebel 
Dr. Morton Lippmann  
Dr. John Neuberger 



Dr. Lee Newman 
Dr. Michael Pennell  
Dr. Julian Peto 
Dr. Carrie Redlich 
Dr. Andrew Salmon 
Dr. Elizabeth (Lianne) Sheppard 
Dr. Randal Southard 
Dr. Katherine Walker 
Dr. James Webber 
Dr. Susan Woskie 



 
SAB Staff Office 



Dr. Vanessa Vu, Director 
 Dr. Diana Wong, Designated Federal Officer (DFO) 
    
EPA’s National Center for Environmental Assessment (NCEA) 
 David Bussard, Director, Washington Division 
  
Other Attendees: Names of those who requested the teleconference call-in number are provided in 
Attachment B.  



 
MEETING MATERIALS 
The meeting materials available prior to or shortly after the May 1, 2012 meeting are available on the 
SAB website at, http://www.epa.gov/sab and specifically at the following URL:  
 
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?Op
enDocument 



 
PURPOSE                  
 
The SAB Libby Amphibole Asbestos Review Panel held a public teleconference to discuss the SAB 
Panel’s draft report on EPA’s draft Toxicological Review of Libby Amphibole Asbestos (August, 2011).   



 
DATE AND TIME 
     
The public teleconference was held on May 1, 2012 from 1:00 p.m. to 4:00 p.m. Eastern Time. 



 
  





http://www.epa.gov/sab


http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument


http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument
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MEETING SUMMARY 
 
Convene the Meeting and Welcoming Remarks  



 
The meeting was announced in the Federal Register1 and generally followed the meeting agenda2 unless 
noted otherwise in the meeting summary below. Dr. Diana Wong, Designated Federal Officer (DFO) 
took the roll call and opened the meeting at 1:00 p.m. She stated that the EPA Science Advisory Board 
(SAB) operates under the rules and regulations of the Federal Advisory Committee Act (FACA).  Panel 
meetings are announced and open to the public, meeting minutes are prepared, all materials prepared for 
or by the panel are available to the public, and panel draft reports are reviewed and approved by the 
chartered SAB. She noted that the SAB Panel members were in compliance with federal conflict of 
interest and ethics requirements that apply to them. She then turned the meeting over to Dr. Agnes Kane, 
the Chair of the Libby Amphibole Asbestos Review Panel. 
 
Review of Agenda 
 
Dr. Kane stated that the purpose of the meeting was to discuss the SAB Panel’s draft review report3 on  
EPA’s draft Toxicological Review of Libby Amphibole Asbestos (August, 2011). (A compilation of 
comments from the Panel is available on the SAB website4.) Dr. Kane also described the agenda of the 
meeting.    
 
Remarks from EPA’s National Center for Environmental Assessment (NCEA) 
 
Mr. David Bussard, Director of the Washington division of NCEA, went over questions and requests for 
clarification from EPA5.   
 
Public Comments 
 
Dr. Kane informed the Panel and the teleconference attendees that the SAB had received 7 requests from 
the public to make oral comments at the teleconference. She stated that the list of registered public 
speakers6 and written public comments and written oral comments are available on the SAB website7. 
Public speakers were provided an opportunity to present their comments by phone. .  Public commenters 
provided oral statements in the following order:  
 
• Dr. Jay Flynn, Libby Medical Program, commented on the use of pleural plaques as non-cancer 



endpoint for the derivation of RfC.  
• Dr. Suresh Moolgavkar, on behalf of W.R. Grace, commented on the modeling conducted by EPA 



to derive the RfC. 
• Dr. David Hoel, of Exponent, Inc., commented on the exposure-response models for pleural 



Plaque  
• Dr. Lawrence Mohr, of Medical University of South Carolina, commented that localized pleural 



thickening is a benign marker of asbestos exposure.      
• Dr. Elizabeth Anderson, of Exponent, Inc., commented on critical endpoint selection and the 



derivation of the RfC.  
• Dr. David Fischer, of American Chemistry Council, commented that EPA’s draft Libby 



Amphibole Assessment fell short in meeting the data evaluation procedures specified by the NAS. 
• Dr. John DeSesso, of Exponent, Inc., commented on anatomical considerations of localized pleural 



thickenings.  
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Panel Discussion on draft SAB report 
The Panel chair stated that the Panel would go through the draft report section by section, and asked the 
lead discussants if they have comments on the response to charge questions in the draft report.  
 
Section 3.2.1.Mineralogy & Toxicokinetics 
 
Dr. Lippmann, the lead discussant for the toxicokinetics section, responded to EPA’s question on 
whether or not chrysotile should be included in this section. He commented that chrysotile is very 
different from amphibole fibers in solubility, clearance and translocation pathways.  However, 
deposition of chrysotile fibers in the airstream is not that different than other fibers. So the deposition of 
chrysotile is an exception and should be included in the section on toxicokinetics.   
 
The lead discussants for the mineralogy section had no comments on the draft report.  
 
Section  3.2.2.  Noncancer Health Effects 
 



1. Study Population: 
The Panel agreed that edits will be made as suggested by Panel members in the compilation of 
comments. 
 
2.  Selection of Critical Effect: 
The pulmonologists and lead discussants all agreed with the response to question 2.  The Panel 
discussed the issue of including localized pleural thickening, diffuse pleural thickening and small 
opacity profusion together as one outcome, and agreed that combining these endpoints in the 
current data will have little change with the number of cases. However, in the future, it may be 
useful to combine all these endpoints. In addition, a panel member commented that radiographic 
changes by themselves are considered adverse in their own right, and these changes do not 
necessarily have to develop into something else to be considered as adverse. 
 
3. Laboratory animal and mechanistic studies: 



The lead discussants found no need for further discussion. There was proposed word change 
on pg 20, line 18-22.  
 



Section 3.2.3. Carcinogenicity of Libby Amphibole Asbestos 
There were no comments for responses to questions 1 and 2. 
 



 Response to question 3. Pg 22, line 5, the Panel agreed to include possible environmental 
exposure as a limitation of the Libby cohort.  
 
 Response to question 4. The Panel agreed to change the sentence on page 22, line 41 to 
“Mesothelioma is caused by asbestos exposure”, and delete “eliminating the potential for confounding.”  
In addition, the last sentence on page 22, line 44-45 “The issue of smoking should be summarized with 
greater clarity” was deleted since it was not relevant.  
 
Section 3.2.4. Inhalation Reference Concentration (RfC) 



1. Exposure Reconstruction 
EPA clarified that although data in Appendix F, Figure F-1 is log-transformed, actual calculation 
of human exposure concentration did not use values that are log-transformed. The Panel agreed 
the paragraph on page 24, line 35-40 was probably not appropriate and should be revised.  
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2. Exposure-response modeling 



The lead discussants agreed on the responses from page 25-26.  One panel member was 
concerned that the wrong model was used for fitting the data in the assessment since LPT 
continued to develop years after asbestos exposure stopped. Other models should be considered. 
Since the data involves amphibole, data from similar studies on other amphiboles could be used 
for model selection, and does not have to be Libby Amphibole asbestos.  He also commented 
that cumulative exposure should be plotted against incidence, not prevalence that was used in the 
draft assessment. 
 
The lead discussant agreed that new text would be added in the next draft SAB report to reflect 
that the model used for estimating RfC should indicate incidence continued to increase after 
exposure stopped.  
 



Homework Assignments 
 
Dr. Kane asked Dr. Peto to draft his proposed approach for response to Question 3 on page 27 and send 
to the RfC subgroup for review. 
 
The Inhalation Unit Risk subgroup will work together on any substantive comments made by Panel 
members.  
 
The DFO will provide the revised text to the Panel no later than Monday, May 7 before the 
teleconference on May 8, 2012.  
 
The teleconference was adjourned at approximately 4:00 p.m.   
 
 
 
Respectfully Submitted:    Certified as Accurate:      
                                                             
            /signed/      /signed/ 
_______________________                              _____________________ 
Diana Wong, Ph.D., DABT                                    Agnes Kane, M.D. Ph.D. 
Designated Federal Officer           Chair 
              SAB Libby Amphibole Asbestos 
              Review Panel      
 
 
NOTE AND DISCLAIMER: The minutes of this public meeting reflect diverse ideas and suggestions 
offered by panel members during the course of deliberations within the meeting.  Such ideas, 
suggestions, and deliberations do not necessarily reflect definitive consensus advice from the panel 
members.  The reader is cautioned not to rely on the minutes to represent final, approved, consensus 
advice and recommendations offered to the Agency.  Such advice and recommendations may be found 
in the final advisories, commentaries, letters, or reports prepared and transmitted to the EPA 
Administrator following the public meetings. 
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Attachment A. Roster 
 



U.S. Environmental Protection Agency 
Science Advisory Board 



Libby Amphibole Asbestos Review Panel 
 
 



 
CHAIR 
Dr. Agnes Kane, Professor and Chair, Department of Pathology and Laboratory Medicine, Brown 
University, Providence, RI 
 
 
CONSULTANTS 
Dr. John R. Balmes, Professor, Department of Medicine, Division of Occupational and Environmental 
Medicine, University of California, San Francisco, CA 
 
Dr.  James Bonner, Associate Professor, Toxicology, North Carolina State University, Raleigh, NC 
 
Dr. Jeffrey Everitt, Director, Department of Laboratory Animal Science, GlaxoSmithKline 
Pharmaceuticals, Research Triangle Park, NC 
 
Dr. Scott Ferson, Senior Scientist, Applied Biomathematics, Setauket, NY 
 
Mr John Harris, Principal, LabCor Portland, Inc, Portland, OR 
 
Dr. Tom Hei, Professor and Vice-Chairman, Radiation Oncology, College of Physicians and Surgeons, 
Columbia University Medical Center, New York, NY 
 
Dr. David Kriebel, Professor and Chair, Dept.of Work Environment, School of Health & Environment, 
University of Massachusetts Lowell, Lowell, MA 
 
Dr. Morton Lippmann, Professor, Nelson Institute of Environmental Medicine, New York University 
School of Medicine, Tuxedo, NY 
 
Dr. John Neuberger, Professor, Preventive Medicine and Public Health, School of Medicine, 
University of Kansas , Kansas City, KS 
 
Dr. Lee Newman, Professor of Medicine, Div Env and Occup Health Sciences, School of Public 
Health, University of Colorado, Aurora, CO 
 
Dr. Michael Pennell, Assistant Professor, Division of Biostatistics, College of Public Health, Ohio 
State University, Columbus, OH 
 
Dr. Julian Peto, Professor, Department of Epidemiology and Population Health , London School of 
Hygiene and Tropical Medicine, London, UK 
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Dr. Carrie Redlich, Professor of Medicine, Internal Medicine, School of Medicine, Yale University, 
New Haven, CT 
 
Dr. Andrew G. Salmon, Senior Toxicologist, Office of Environmental Health Hazard Assessment, 
California Environmental Protection Agency, Oakland, CA 
 
Dr. Elizabeth A. (Lianne) Sheppard, Professor, Biostatistics and Environmental & Occupational 
Health Sciences, School of Public Health, University of Washington, Seattle, WA 
 
Dr. Randal Southard, Professor of Soils, CA;ES Dean's Office, University of California at Davis, 
Davis, CA 
 
Dr Katherine Walker, Senior Staff Scientist, Health Effects Institute, Boston, MA 
 
Dr. James Webber, Research Scientist, Wadsworth Center, New York State Department of Health, 
Albany, NY 
 
Dr. Susan Woskie, Professor, Work Environment, Health and Environment, University of 
Massachusetts Lowell, Lowell, MA 
 
 
FEDERAL EXPERTS 
Dr. George Guthrie, Dr., National Energy Technology Laboratory, US Department of Energy, 
Pittsburgh, PA 
 
 
 
SCIENCE ADVISORY BOARD STAFF 
Dr. Diana Wong, Designated Federal Officer, U.S. Environmental Protection Agency. 
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Attachment B. The following individuals requested the teleconference call-in number. Their affiliations 
are as entered on the registration request. 



 
  
Danielle DeVoney, EPA  
Thomas Bateson, EPA  
Deborah McKean, EPA 
Bob Benson, EPA 
Malcolm Field, EPA 
Charles Ris, EPA 
Gina Perovich, EPA 
Krista Christensen, EPA 
Elizabeth Anderson, Exponent 
Suresh Moolgavkar, Exponent 
David Hoel, Exponent 
John DeSesso, Exponent 
Jay Flynn, Health Network America (Libby 
Medical Program) 
Lawrence Mohr, Medical Univ. of South 
Carolina 
David Fischer, American Chemistry Council 
Nancy Beck, American Chemistry Council 
Leonid Kopelev, EPA 
Pam Marks, Beveridge & Diamond 
Bob Sonawane, EPA 
Maureen Gwinn, EPA 
Vince Cogliano, EPA 
Glinda Cooper, EPA 
Samantha Jones, EPA 
Karen Hogan, EPA 
Paul White, EPA 
Louis D’Amico, EPA 
David Berry, EPA 
Helen Dawson, EPA 
Les Szabo, EPA  
Belinda Hawkins, EPA 
Linda Gaines, EPA 
Julie Wroble, EPA Region 10 
Tim Frederick, EPA Region 4 
Karl Bourdeau, Beveridge & Diamond 
William Concoran, Beveridge & Diamond 
Jonathan Gledhill, Policy Navigation Group 
Holli Feichko, W.R. Grace 
Lydin Duff, WR Grace 
Jenny Hopkinson, Inside EPA 
Jim Rollins, PNG 
Randy Rabinowitz 
Resha Putzrah, Navy and Marine Corps Public 
Health Center 



Aubrey Miller, NIH 
Christopher Weis, NIH 
Kirstein Bowers, Montana Department of 
Environmental Quality 
Heidi King, House Energy and Commerce 
Committee 
Dale Drysdale, National Stone and Gravel 
Association 
Matt Stewart, Lafarge 
Matthew Brown, Associated Press 
Correspondent 
Robert Nolan, CUNY 
Wayne Berman, Aeolus 
Jeremy Jacobs, Greenwire 
Matt Sprinkle, Flathead Media 
Thomas Waskom, Hunton & Williams 
Lori Jarvis, Hunton & Williams 
David Landin, Hunton & Williams 
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Materials Cited 
 



The following meeting materials are available on the SAB Web site, http://www.epa.gov/sab, at the May 
1, 2012, Libby Amphibole Asbestos Review Panel Meeting page.  
 
                                                           
1 Federal Register Notice Announcing the Meeting (77 FR 18808)  
2 Meeting Agenda, Libby Amphibole Asbestos Review Panel, May 1, 2012 
3 SAB Libby Amphibole Asbestos Review Panel Draft Report (4/11/12) on EPA's draft Toxicological 
Review of Libby Amphibole Asbestos (August 2011) 
4 Comments from the SAB Libby Amphibole Asbestos Panel Members on the Draft Report (4/30/2012)  
5Agency Comments 



• Questions and Clarifications from David Bussard, May 1, 2012, on SAB Draft Libby Amphibole 
Asbestos Review Report 



• Request for Clarification from Bob Benson, Region 8, on the SAB Draft Report Reviewing 
EPA’s Draft Toxicological Review of Libby Amphibole Asbestos Review Report  



6 List of Public Speakers 
7 Public Comments 



• Oral Statement from Dr. David Hoel, Exponent, Inc.  



• Oral Statement from Dr. Elizabeth Anderson, Exponent, Inc., dated May 1, 2012  



• Oral Statement from Dr. John DeSesso, Exponent, Inc.  



• Oral Statement from Dr. Lawrence Mohr, Medical University of South Carolina, on behalf of 
WR Grace,  



• Public Comments from David Fischer, American Chemistry Council, April 24, 2012  



• Public Comments from Dr. Lawrence Mohr, Medical University of South Carolina, on behalf of 
WR Grace.  



• Public Comments from Dr. Suresh Moolgavkar, Exponent Inc. on behalf of WR Grace, dated 
April 23, 2012.  



• Public Comments from National Stone, Sand & Gravel Association, April 24, 2012.  



• Revised Oral Statement from Dr. John DeSesso, Exponent, Inc. 





http://www.epa.gov/sab


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f41fa6ac5af02e24852579fa006b52f6!OpenDocument&Date=2012-05-01


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f41fa6ac5af02e24852579fa006b52f6!OpenDocument&Date=2012-05-01










From: Elizabeth Anderson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Request for Permission to Speak Before SAB Committee
Date: 09/18/2012 02:23 PM


I request that I be placed on the agenda to speak before the SAB Committee at their meeting 
planned for September 25 to address the Libby Amphibole Risk Assessment topics.


Betty Anderson
Sent from my Ipad


Elizabeth L Anderson, PhD, Fellow ATS
Principal and VP, Health Sciences 
Exponent
1800 Diagonal Road, Suite 500
Alexandria, VA 21673
703 624 6561 Mobile
671 227  7200 Office 



mailto:elanderson@exponent.com

mailto:Angela Nugent/DC/USEPA/US@EPA






From: Angela Nugent
To: Solomon, Gina@EPA
Subject: Re: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/21/2012 12:12 PM


Thanks for letting me know you're working on it, Gina!    I'll look for your review
later today or over the weekend.


Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Solomon, Gina@EPA" ---09/21/2012 12:01:47 PM---Sorry! I've been a bit
overloaded this week. I'm hoping to get them done today, if i dont have too m


From:    "Solomon, Gina@EPA" <Gina.Solomon@calepa.ca.gov>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/21/2012 12:01 PM
Subject:    Re: Checking in on your lead reviewer comments for the draft
Libby report


Sorry! I've been a bit overloaded this week. I'm hoping to get them done
today, if i dont have too many interruptions. I'm mostly through the document.
It looks pretty good overall. Sorry for the delay! 
-Gina


-------- Original message --------



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:Gina.Solomon@calepa.ca.gov





Subject: Checking in on your lead reviewer comments for the draft Libby
report 
From: Angela Nugent <Nugent.Angela@epamail.epa.gov> 
To: "Solomon, Gina@EPA" <Gina.Solomon@calepa.ca.gov> 
CC: 


Hi Gina, 


Sorry that there is so much work for you and Board members at the
end of our fiscal year! 


I hope you don't mind my checking in on the status of your
comments.  I hope to circulate and post a compilation of comments
today. 


Hoping all is going well, 
Angela 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-
565-2091


Email: nugent.angela@epa.gov








From: Angela Nugent
To: Thomas Burke
Subject: Fw: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/21/2012 11:50 AM
Attachments: Memo Libby Amph Asb and STAA-09.25.12.pdf


Asbestos Report 8-30-12.pdf
FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf
Quality Review Protoco-03.13.12.pdf


Thanks for your call, Tom.  I'll look for your comments Monday morning.
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


----- Forwarded by Angela Nugent/DC/USEPA/US on 09/21/2012 11:49 AM -----


From:    Angela Nugent/DC/USEPA/US
To:    
Date:    08/31/2012 02:13 PM
Subject:    Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [ ]  information related to the  teleconference planned for
September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for
the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby


Amphibole Asbestos (August 2011)  and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological


Achievement Awards . 
. 


Also attached is the standard SAB protocol for quality review. 


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


    Best ,
    Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT:    September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review
Teleconference for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological
Achievement Awards]


FROM:    Angela Nugent, Designated Federal Officer


TO:        Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:tburke@jhsph.edu






 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 



       WASHINGTON D.C. 20460 
 
       
 



OFFICE OF THE ADMINISTRATOR 
SCIENCE ADVISORY BOARD 



 
 



August 31, 2012 
 
MEMORANDUM 
 
SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science 



Advisory Board (SAB) Quality Review Teleconference for two draft reports 
[Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological 
Review of Libby Amphibole Asbestos (August 2011) and SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement 
Awards] 



 
FROM: Angela Nugent, Designated Federal Officer 
 
TO:  Members of the Chartered SAB and SAB Liaison Members 
 
The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of 
the chartered SAB, where the SAB will conduct quality reviews for two draft reports: 1) a draft 
report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 
30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos 
(August 2011) and 2) a draft report developed by the SAB Scientific and Technological 
Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for 
EPA’s FY2012 Scientific and Technological Achievement Awards.  
 
The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 
p.m. Eastern Daylight Time). This memo provides details about the quality reviews for these 
draft reports and also provides background on the process for SAB Quality Reviews.  
 
All materials for the teleconference will be sent to you by email and will also be posted on the 
SAB web page for teleconference. Because these materials are posted in a structured way on the 
web, it may be useful for SAB members to access this web page as a convenient tool.  
 
To access the agenda and materials (including any public comments received) for the September 
25th SAB Quality Review teleconference, please use the calendar link on the SAB website 
(www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the 
direct link provided below: 
 











http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075
a39085257a340005585a!OpenDocument&Date=2012-09-25 
 
I will forward any written public comments to you as they arrive. Please review and consider 
them before the teleconference and be prepared to acknowledge comments you consider relevant 
during the quality review discussions. 
 
Please let me know if there is anything I can do to provide additional information or help to 
facilitate your participation in the quality review, a key activity of the chartered SAB. 
 
The call-in number will be: 866-299-3188, access code 343-9981. 
 
Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB 
members and liaison members who have not participated in the panel or committee that 
developed the draft reports to please provide written comments to me electronically by 
September 20, 2012. We ask SAB members specifically to address the four quality review 
questions below from the vantage point of your own expertise: 
 



1)  Were the charge questions to the committee adequately addressed? 
2)  Are there any technical errors or omissions or issues that are not adequately dealt 



with in the draft report? 
3)  Is the draft report clear and logical? 
4)  Are the conclusions drawn or recommendations provided supported by the body 



of the draft report? 
 



Please note that Chartered SAB members' and liaisons’ written comments will be compiled, 
circulated to them, and posted on the SAB webpage dedicated to the teleconference.  
 
If you are unable to participate in the September 25, 2012 teleconference, you are presumed to 
delegate decision authority for disposition of the draft report to participating SAB members. 
 
The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons 
in Science Advisory Board (SAB) quality reviews” describes the standard approach to SAB 
quality review, which will be followed for this quality review. 
 
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby 
Amphibole Asbestos (August 2011) 
 
The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of 
EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 
2011). The links below are "live links" to important SAB web pages for this quality review: 
 



o Background on the SAB advisory activity,  
o Agency review document, the Office of Research and Development’s Toxicological 



Review of Libby Amphibole Asbestos in Support of Summary Information on the 
Integrated Risk Information System (IRIS) (August 2011 Draft) 





https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF








o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, 
Michael Dourson, Gina Solomon, Daniel Stram, Peter Thorne, and John Vena. 
 
SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological 
Achievement Awards. 
  
The second draft report to be reviewed on September 25th will be the SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. The 
information below includes some background and information about unique features of this 
quality review and "live links" to important SAB web pages for this quality review: 



 
o Background. The Science Advisory Board annually makes recommendations annually to 



the Administrator at the request of the Office of Research and Development concerning 
nominations for the Agency’s Scientific and Technological Achievement Awards 
(STAA). These awards are established to recognize EPA employees who have made 
outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-
reviewed journals. Background on the SAB advisory activity is found on the SAB 
website,  



o Unique features of this quality review. The SAB STAA Committee developed 
recommendations regarding specific awardees, but the quality review draft does not 
include the content for Appendix B "Nominations Recommended for Awards" because 
the Administrator has not yet made decisions about specific awards.  The quality review 
will focus on the general recommendations in the draft report regarding the STAA 
process. After the EPA announces the awards, the full report will be made available on 
the SAB website. 



o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and 
Costel Denson. 
 





http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf


http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument


http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
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			WASHINGTON D.C. 20460


			OFFICE OF THE ADMINISTRATOR


			SCIENCE ADVISORY BOARD


			MEMORANDUM


			FROM: Angela Nugent, Designated Federal Officer


			The call-in number will be: 866-299-3188, access code 343-9981.
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 1 
 2 
 3 



DATE 4 
 5 
The Honorable Lisa P. Jackson 6 
Administrator 7 
U.S. Environmental Protection Agency 8 
1200 Pennsylvania Avenue, N.W. 9 
Washington, DC 20460 10 
 11 



Subject:  Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole 12 
Asbestos (August 2011) 13 



 14 
Dear Administrator Jackson: 15 
 16 
EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 17 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 18 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 19 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 20 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 21 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-22 
induced cancer and non-cancer health effects.  23 
 24 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-25 
written. However, there are many areas that need more consideration, and we provide recommendations 26 
to further enhance the clarity and strengthen the scientific basis for the conclusions presented. The SAB 27 
responses to the EPA’s charge questions are detailed in the enclosed report. The SAB’s major comments 28 
and recommendations are provided below: 29 
 30 



• Localized pleural thickening is an appropriate health endpoint for the derivation of the inhalation 31 
reference concentration (RfC). It is an irreversible structural, pathological alteration of the pleura 32 
and is generally associated with reduced lung function. The SAB has identified additional 33 
references and recommends that the agency include a more detailed review of the literature to 34 
further support this conclusion. 35 



• The SAB supports the derivation of an RfC for LAA based on radiographic evidence of 36 
localized pleural thickening in an occupationally exposed Marysville, Ohio, cohort. However, 37 
the SAB recommends that EPA conduct additional analyses to substantiate the RfC (to the 38 
extent data permit) of pleural abnormalities using the recently published studies on two other 39 
cohorts.  40 



• The SAB recommends that more justification be provided for the selection of the “best” model 41 
for non-cancer exposure-response analysis. The SAB also recommends examining other 42 
exposure metrics besides the simple cumulative exposure, such as time-weighting of exposures. 43 
In addition, more justification is needed for the selection of 10 percent extra risk as the 44 
benchmark response since it is not consistent with EPA’s guideline for epidemiological data.  45 
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• A composite uncertainty factor of 100 was applied to the point of departure to obtain the RfC. 1 
EPA applied an uncertainty factor of 10 to account for human variability and to account for 2 
sensitive subpopulations, and a database uncertainty factor of 10 to account for database 3 
deficiencies in the available literature for the health effects of LAA. The SAB recommends that 4 
the EPA re-evaluate the use of default database uncertainty factor of 10 as part of the 5 
consideration of additional studies.  6 



 7 
• The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to 8 



Humans by the Inhalation Route” in accordance with EPA’s Guidelines for Carcinogen Risk 9 
Assessment. The SAB views the mode of carcinogenic action of LAA as complex, and therefore 10 
the default linear extrapolation at low doses is appropriate. 11 



• The SAB supports the selection of the Libby worker cohort for the derivation of the inhalation 12 
unit risk (IUR) and agrees that the use of the subcohort post-1959 for quantification is 13 
reasonable due to the lack of exposure information for many of the workers in earlier years. The 14 
SAB finds it appropriate to use lung cancer and mesothelioma as endpoints for the derivation of 15 
the IUR. However, the SAB recommends a more detailed discussion and justification of how the 16 
use of mortality data rather than incidence data may have resulted in an undercount of cases of 17 
lung cancer and mesothelioma. 18 



• The draft assessment clearly described the methods selected to conduct the exposure-response 19 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency 20 
provide more support for its choice of statistical models for the exposure-response analysis. The 21 
SAB recommends that the EPA evaluate the time dependence of disease by providing tabulation 22 
of mesothelioma mortality rates and lung cancer standardized mortality ratios by time since first 23 
exposure, duration of exposure, and period of first exposure for both the full cohort and the 24 
subcohort.  25 



• The SAB recommends consideration of several models in addition to the Poisson and Cox 26 
models used in the draft assessment. Use of the two-stage clonal expansion (TSCE) model, for 27 
example, could allow for a more direct evaluation of, and possibly justification for, age-28 
dependency of the IUR. The agency has been overly constrained by reliance on model fit 29 
statistics as the primary criterion for model selection. The SAB recommends graphical display 30 
of the fit to the data for both the main models and for a broader range of models in the draft 31 
document to provide a more complete and transparent view of model fit. The SAB also 32 
recommends EPA consider literature on epidemiological studies of other amphiboles for model 33 
selection for dose-response assessment.  34 



• The EPA has summarized many sources of uncertainty, sometimes quantitatively, as well as the 35 
direction and magnitude of the likely impact of each source of uncertainty. The SAB 36 
recommends that model uncertainty be evaluated by estimating risks using a more complete set 37 
of plausible models, including the Cox and Poisson models, for the exposure response 38 
relationship. This sensitivity analysis, while not a full uncertainty analysis, would make explicit 39 
the implications of these key model choices. 40 



Finally, the SAB has identified critical research needs to strengthen future assessment in three areas: 41 
(a) continue monitoring mortality among Libby workers (including those residing in Libby and 42 
nearby towns such as Troy, Montana) and residents of Libby and nearby towns such as Troy, 43 
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respectively ; (b) conduct mode-of-action and animal inhalation studies of LAA; and (c) develop an 1 
improved transmission electron microscopy method to obtain equivalent LAA fiber measurements 2 
in air samples to those of  the phase- contrast optical microscopy method. 3 
 4 
The SAB appreciates the opportunity to provide the EPA with advice on this important subject. The 5 
SAB urges the agency to move expeditiously to finalize this IRIS document for LAA. We look 6 
forward to receiving the agency’s response. 7 



 8 
Sincerely, 9 



 10 
 11 
     12 
 13 
 14 
 15 
 16 
Enclosure 17 
 18 
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NOTICE 1 
 2 



  3 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 4 
advisory committee providing extramural scientific information and advice to the Administrator and 5 
other officials of the Environmental Protection Agency. The Board is structured to provide balanced, 6 
expert assessment of scientific matters related to problems facing the Agency. This report has not been 7 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 8 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 9 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 10 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 11 
http://www.epa.gov/sab. 12 
 13 
  14 





http://www.epa.gov/sab
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1. EXECUTIVE SUMMARY 1 
 2 



EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 3 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 4 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 5 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 6 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 7 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-8 
induced cancer and non-cancer health effects.  9 
 10 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-11 
written. However, there are many areas that need more consideration, and we provide recommendations 12 
to further enhance the clarity and strengthen the scientific basis of the analyses. The SAB’s major 13 
findings and recommendations are summarized below. 14 
 15 
Mineralogy  16 
 17 
The SAB notes that the section on mineralogy provides an important foundation for understanding the 18 
properties of Libby Amphibole asbestos (LAA) as related to the evaluation of its potential toxicity and 19 
carcinogenicity. The SAB recognizes that there is a mismatch between the mineralogical detail 20 
embodied in the definition of mineral species and the detail available relative to specific exposures at 21 
Libby, Montana. Mineral species define a very specific structure (e.g., an amphibole) and a specific 22 
composition or a range of compositions (e.g., winchite or tremolite amphibole). Given that these and 23 
other factors (length and width) affect a mineral’s physical and chemical behavior, they may in principle 24 
be factors to consider for potential hazard. However, this level of detail has not typically been available 25 
for toxicity studies to allow its application to the evaluation of LAA per se. The observed unique aspects 26 
of amphibole asbestos support the evaluation of LAA by comparison with other amphiboles based on 27 
particle morphology and amphibole designation. Nevertheless, the SAB encourages a more rigorous and 28 
accurate description of LAA in the document, while noting the potential ambiguities in the use of 29 
mineral-species names in other studies.  30 
 31 
Fiber Toxicokinetics 32 
 33 
The SAB finds the section on fiber toxicokinetics to be neither clear nor concise, especially since it does 34 
not distinguish between chrysotile and amphibole fibers. Moreover, it is inaccurate in many places. 35 
Since the focus of the draft document is on LAA fibers, it would be better to limit most of the literature 36 
reviews and discussion to those dealing with the family of amphibole asbestos fibers. Chrysotile 37 
asbestos fibers are very different from amphibole fibers in terms of their airborne concentration 38 
measurement errors and uncertainties; much lower biopersistance due to faster clearance; different 39 
translocation pathways; and lower health risks. Literature on risks associated with exposures to 40 
chrysotile should be excluded from this draft document. There also are some notable misstatements and 41 
omissions of knowledge on fiber deposition and dosimetry in the document. The authors of this section 42 
should draw on more authoritative and comprehensive reviews in the literature to correctly specify and 43 
clarify these issues.  44 
 45 
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 Noncancer Health Effect 1 
 2 
Selection of Critical Studies and Effects 3 
 4 
The SAB supports the EPA’s selection of the Marysville, Ohio, cohort for development of the RfC. The 5 
SAB finds it reasonable to select the subcohort for the main analysis (118 workers who began work in 6 
1972 or later when exposure data were available and who had X-rays from the 2002-2005 exam), with 7 
the full cohort of 434 workers used for additional substantiating analysis. However, the SAB believes 8 
additional analyses/cohorts are needed to strengthen and support the RfC. The SAB suggests that the 9 
EPA include any X-ray abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural 10 
thickening (DPT), or asbestosis]. The SAB also suggests that the EPA conduct analogous analyses (to 11 
the extent the data permit) of pleural abnormalities among the Libby workers cohort and the 12 
Minneapolis Exfoliation Community cohort.  13 



 14 
The SAB agrees that the radiographic evidence of LPT in humans is the appropriate adverse critical 15 
effect for the derivation of the RfC. LPT has the appropriate specificity and is not confounded by 16 
cigarette smoking. It is a permanent structural, pathological alteration of the pleura and is generally 17 
associated with reduced lung function. The reported findings are compatible with the animal data 18 
showing tissue injury and inflammation. The SAB has identified additional relevant publications and 19 
recommends that the agency include a more detailed review of the literature to further support this 20 
conclusion.  21 
 22 
Use of Animal and Mechanistic Studies 23 
 24 
In general, the SAB finds the laboratory animal studies listed in Tables 4-15 and 4-16 and summarized 25 
in Appendix D of the EPA draft report to be appropriate and complete. Laboratory animal studies using 26 
a variety of non-inhalation routes of exposure have been used to ascertain the potential fibrogenic and 27 
carcinogenic potential of LAA. While inhalation is regarded as the most physiologically relevant means 28 
of fiber exposure in animals, there is no published study using this route of exposure for delivery of 29 
LAA to experimental animals. Therefore, the deposition of particles and fibers cannot be adequately 30 
addressed. However, inhalation studies have been conducted with tremolite, an asbestiform amphibole 31 
that is a component of LAA. The relative potency of inhaled LAA should be compared with that of 32 
tremolite in rodents to add new information for refining the RfC for LAA.  33 
 34 
Limited mechanistic studies using in vitro assay systems have utilized non-specific endpoints (e.g., pro-35 
inflammatory cytokines, enzyme release and oxidative stress markers), and will probably not shed much 36 
light on the mechanisms of LAA-induced disease.  37 
 38 
Carcinogenicity 39 
 40 
Weight of Evidence Characterization 41 
 42 
The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to Humans 43 
by the Inhalation Route,” in accordance with EPA’s Guidelines for Carcinogen Risk Assessment. The 44 
occupational studies showed dose-related increased risks of lung cancer and mesothelioma among 45 
workers exposed by inhalation, although the number of mesothelioma cases is small. The case series in 46 
the community, while supportive, does not provide the same level of evidence for an association, or for 47 
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the strength of the association. Effects from short term intra-tracheal instillation studies in mice and rats 1 
include altered gene expression, collagen induction, and inflammatory response, and are consistent with 2 
the early-stage pathological change induced by other amphibole fibers. The EPA also has provided 3 
supporting evidence of the carcinogenic potential of LAA from studies with tremolite fibers, in light of 4 
LAA being about 6 percent tremolite by composition. 5 
 6 
Mode of Action 7 
 8 
The SAB agrees that the weight of evidence for the mode of action (MOA) of LAA based on laboratory 9 
studies is weak, although there are abundant MOA data for other amphiboles such as crocidolite and 10 
tremolite that are likely similar to the MOA for LAA. The SAB views the mode of action of LAA as 11 
complex and supports the EPA’s conclusion that there is insufficient information to identify the mode of 12 
carcinogenic action of LAA, and that the use of the default linear extrapolation at low doses is 13 
appropriate. 14 
 15 
Selection of Critical Study and Endpoint 16 
 17 
The SAB agrees that the selection of the Libby cohort for the derivation of the inhalation unit risk (IUR) 18 
is scientifically supported and clearly described. This cohort has been studied thoroughly, with detailed 19 
work histories and a job exposure matrix. This cohort had elevated asbestos exposure, a wide range of 20 
measurements of asbestos exposure, and available cancer mortality data. Limitations of this cohort 21 
include limited smoking information, and the endpoints of mortality based on death certificates could 22 
undercount cancer endpoints, especially mesothelioma. The study population may not be representative 23 
of the larger population since most of its members are white males exposed as adults, and because it 24 
contains more cigarette smokers than the larger population.  25 
 26 
The SAB finds the use of the subcohort post-1959 is reasonable due to the lack of exposure information 27 
in many of the workers in earlier years; out of 991 workers hired before 1960, 706 had all department 28 
and job assignments listed as unknown.  29 
 30 
The SAB agrees that lung cancer and mesothelioma should be used as endpoints for derivation of the 31 
IUR. Since determining the cancer outcome from mortality rather than incidence data may have resulted 32 
in an undercount of both cancer outcomes, the SAB recommends more detailed discussion on how the 33 
use of mortality data could impact the derived IUR. It also would have been useful to know other major 34 
categories of mortality in this cohort.  35 
 36 
Use of Laboratory Animal and Mechanistic Studies 37 
 38 
The SAB agrees that the database of laboratory animal and mechanistic studies pertaining to LAA is 39 
appropriately presented in the report and its Appendices for support of its analysis of the human effects 40 
observed. However, the SAB finds the body of the document deficient in not utilizing what is known 41 
about the dimensions of the administered fibers from Appendix D. It is now widely accepted that 42 
differences in biological potency among the various amphibole fiber types are due primarily to 43 
differences in dimensions, especially in fiber length distributions. The SAB also recommends that 44 
Section 4.6.2.2 be modified to reflect that there are insufficient data to determine the mode of action for 45 
LAA. 46 
 47 
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An understanding of the basic carcinogenic mechanisms of LAA will be extremely useful in deriving a 1 
realistic risk assessment. In light of the lack of data on the mode of action of LAA, the SAB 2 
recommends that action be taken to fill the gaps in knowledge by performing research in appropriate 3 
lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in rodents in vivo that will 4 
elucidate basic pathological pathways. Furthermore, animal inhalation studies should be performed with 5 
LAA concentrations relevant to human environmental and occupational exposures in order to identify 6 
key physical and chemical aspects of LAA that mediate disease, including the role of fiber length in 7 
initiating and exacerbating biological lesion formation and progression.      8 
 9 
Inhalation Reference Concentration (RfC)  10 
 11 
Estimates of Human Exposure Concentration 12 
 13 
The approach described (in Appendix F of the EPA document) for exposure reconstruction is detailed 14 
and specific. Due to large uncertainties associated with the unmeasured pre-1972 exposures, the SAB 15 
agrees that the draft document appropriately eliminates this set of estimates and adheres only to 16 
exposure estimates based on measured concentrations for the derivation of the RfC.  17 
 18 
In Appendix F, natural-log-transformed exposure data were used to calculate the geometric mean for the 19 
job groups for use in developing the cumulative exposure metric (fiber/cc-years). The EPA should re-20 
evaluate the raw exposure data and review pertinent sampling documentation to bolster its use of the 21 
geometric mean to represent the job group exposures, rather than an estimate of the arithmetic mean, and 22 
consider whether a sensitivity analysis using the minimum variance unbiased estimator (MVUE) of the 23 
mean is warranted in the development of the cumulative exposure metric. The SAB recommends that the 24 
EPA consider sensitivity analyses of additional exposure metrics, such as no exposure since 1980 in any 25 
cohort members, and alternative weighting schemes (e.g., residence time weighting). 26 
 27 
Exposure-Response Modeling 28 
 29 
The SAB recommends that the document provide a clearer description of how the Michaelis-Menten or 30 
another alternative model was chosen as the “best” model. According to EPA’s Benchmark Dose 31 
Technical Guidance, the point of departure (POD) from the model with the smallest Akaike Information 32 
Criteria (AIC) should be selected if, among models that adequately fit the data, the lower 95% 33 
confidence limits of the benchmark doses (BMDLs) are all sufficiently close given the needs of the 34 
assessment. Otherwise, the lowest BMDL should be used as the POD. The lower 95% confidence limits 35 
of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor of 36 
three. If the EPA can defend this range as being “sufficiently close,” then its choice of the POD is 37 
consistent with the technical guidance; if not, then according to the decision tree, the lowest BMCL 38 
should be used as the POD.  39 
 40 
The SAB recommends a more thoughtful approach and discussion of model selection, including 41 
considering that biological/epidemiological plausibility, combined with careful examination of the data, 42 
should play important roles along with the AIC in determining the choice of models. Likewise, the fitted 43 
Michaelis-Menten model has an upper plateau of 60% LPT incidence, which is lower than the 44 
prevalence of 85% reported in a study of highly exposed asbestos insulation workers. The Marysville 45 
cohort does not support precise estimation of the plateau. Thus, the EPA should consider fixing the 46 
plateau level.  47 
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 1 
The SAB recommends that model features also should be considered when choosing a model. The SAB 2 
suggests examining other exposure metrics besides the simple cumulative exposure, such as time 3 
weighting of exposures. The SAB suggests a thoughtful approach may lead to the selection of the 4 
dichotomous Hill model with the plateau fixed at a literature-based value. In addition, the document uses 5 
a 10% Extra Risk (ER) as the benchmark response level (BMR) which is in line with EPA’s Benchmark 6 
Dose Technical Guidance for the analysis of quantal datasets from animal studies. However, according 7 
to this technical guidance, a BMR of 1% ER is typically used for human quantal response data since 8 
larger ERs, such as 10%, would often involve upward extrapolation. The authors of the draft document 9 
should explain what features of the dataset or outcome variable led them to choose a BMR that is 10 
considerably greater than the norm for epidemiological data. 11 
 12 
Alternative Modeling Approach 13 
 14 
The SAB agrees that the rationale for performing additional analyses of the full Marysville cohort is 15 
scientifically justified; the analysis of the entire cohort increases the number of cases of LPT available 16 
for analysis and substantiates the RfC estimated using the subcohort. However, the rationale for the 17 
agency’s analysis methods is not well justified. The EPA should clarify the scientific basis for the use of 18 
time since first exposure (TSFE) in the models. The SAB also finds the method for incorporating TSFE 19 
into the full cohort analysis is not well justified and recommends that the analysis be revised. In the draft 20 
document, the EPA uses TSFE as a predictor for the plateau in the Cumulative Normal Michaelis-21 
Menten model. The plateau provides the maximum proportion of the population that would experience 22 
LPT given sufficient exposure and time to develop the disease. No biological justification is given for 23 
why this maximum proportion would vary with TSFE. The SAB recommends that the EPA consider a 24 
dichotomous Hill model that allows the slope to be estimated as an alternative to the Michaelis-Menten 25 
model. The SAB also recommends following the approaches for the subcohort analysis, such as fixing 26 
the plateau using literature values.  27 
 28 
Evaluation of Potential Confounders and Covariates 29 
 30 
The SAB recommends a revised strategy for evaluation of confounders and covariates. The quantity of 31 
interest in the analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various 32 
covariates should be made with respect to this quantity. The SAB suggests that the covariates fall into 33 
two classes: exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related 34 
covariates [age, body mass index (BMI), gender, and smoking status]. The SAB also provides 35 
recommended revised strategies for considering these two classes of covariates that follow directly from 36 
consideration of the quantity of interest. 37 
 38 
In addition, the SAB recommends the justification for considering BMI as a covariate be briefly 39 
explained. TSFE is an important determinant of LPT because individuals’ lung tissues exposed at an 40 
earlier age might be more susceptible to the damaging effects of asbestos fibers, and because asbestos’ 41 
effect over time is increasingly damaging. TSFE is correlated with exposure since subjects with the 42 
longest TSFE were exposed in the early years of the cohort when exposure levels were higher. The SAB 43 
does not agree with the use of the Cumulative Normal Michaelis-Menten model to adjust for TSFE 44 
because it makes the assumption that it only affects the plateau, an assumption that lacks biological 45 
support. Instead, the SAB recommends that EPA consider alternative approaches to account for TSFE. 46 
The SAB suggests the discussion on the evidence linking pleural changes and smoking be moved into 47 
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the body of the report. The SAB does not consider gender to be a serious concern as it is reasonable to 1 
assume that females and males have similar risks of LPT.  2 
 3 
Conversion from Cumulative Occupational Exposure to Lifetime Exposure 4 
 5 
The modeled POD is based on cumulative exposure estimates for the worker cohort examined. The SAB 6 
recommends using the full 70-year lifetime when converting cumulative to continuous exposure rather 7 
than 60 (70 minus the lag of 10 used for exposure in the POD derivation) i.e., do not correct for the lag 8 
of 10 for a 10-year lagged exposure.  9 
 10 
Selection of Uncertainty Factors 11 
 12 
A composite uncertainty factor of 100 (an intraspecies uncertainty factor of 10 to account for human 13 
variability and sensitive subpopulations; and a database uncertainty factor of 10 to account for database 14 
deficiencies) was applied to the POD for derivation of the RfC. Although it may be difficult to identify 15 
specific data on LAA to support departure from the default value of 10 for human variability, concern 16 
for the impact on susceptible subpopulations, especially women and children, remains an issue. The 17 
SAB also recommends that the EPA consider additional data to justify the application of a database 18 
uncertainty factor (UFD) of 10. First, additional data have recently been published for the community 19 
surrounding a Minnesota expansion plant. Second, LAA is generally considered as having very similar 20 
composition, physical properties, and biological effects as those seen for other amphiboles. This 21 
consideration of additional data (Minnesota cohort and data on other amphiboles) might support a lower 22 
value, such as 3, for UFD. In addition, a subchronic-to-chronic uncertainty factor higher than 1 may be 23 
used, given that the mean and maximum exposure duration in the study are well below the lifetime 24 
exposure of interest. There also is concern that the BMR of 10% for a severe endpoint is not reflected by 25 
the choice of a LOAEL- to- NOAEL uncertainty factor (UFL) of 1. It appears appropriate to consider 26 
either a lower BMR or the application of a larger uncertainty factor (UFL) for this endpoint. Thus, this 27 
question deserves additional consideration and more thorough analysis than it receives in the assessment 28 
report. 29 
 30 
Characterization of Uncertainties 31 
 32 
Overall, the SAB found the discussion on uncertainties in the methodology and approach on the 33 
derivation of the RfC to be thorough, detailed and logical. However, the RfC uncertainty assessment can 34 
be strengthened. A key consideration of any assessment is whether the estimated RfC is adequately 35 
protective of public health. The SAB recommends that additional work be done to substantiate the RfC 36 
estimate through additional sensitivity analyses and discussion of results and insights from other datasets 37 
and studies. In sensitivity analyses, EPA can consider alternative exposure metrics (prioritizing 38 
residence time weighted metrics and excluding exposures after 1980), methods to fine-tune the RfC 39 
estimate from the subcohort (particularly fixing rather than estimating the plateau), and added sensitivity 40 
analyses for the full cohort. An additional source of uncertainty—the uncertainty in the RfC due to 41 
relying on a single study— also should be considered.  42 
 43 
With respect to exposure assessment, variations in analytical methods and environmental conditions are 44 
substantial contributors to uncertainty because of differences between the 1970s and today. PCM was 45 
the only acceptable method for measuring airborne fiber concentrations until the 1980s, when fiber 46 
concentrations were much higher than they are now. At the 1970’s study site, the vast majority of fibers 47 
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were almost certainly LAA, so PCM’s inability to identify asbestos did not create much uncertainty. 1 
Today, even ambient air sampling will yield fiber concentrations that exceed the RfC. Thus, it is 2 
important that transmission electron microscopy (TEM) be used to identify and count amphibole 3 
asbestos fibers longer than 5, 10, and 20 µm in air samples for RfC purposes.  4 
 5 
Inhalation Unit Risk (IUR) 6 



 7 
Exposure-Response Modeling 8 
 9 
The SAB supports the agency’s reliance on the Libby worker subcohort for derivation of the IUR 10 
because of its focus on good quality exposure data that are, specific for LAA. However, it is important 11 
to acknowledge that this small subcohort may have its own limitations as a basis for modeling exposure-12 
response relationships. When selecting the models with which to characterize exposure-response 13 
relationships, a larger population over a lifetime should be considered.  14 
 15 
The SAB agrees that the agency clearly described the methods used to conduct the exposure-response 16 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency consider 17 
other models and provide more justification for its choice of statistical models to characterize the 18 
exposure-response function. First, the SAB recommends that the agency more clearly explain why, 19 
when considering model selection, it appeared to discount the epidemiological evidence for 20 
mesothelioma that suggests the lifetime risk of developing the disease is increased for those whose 21 
exposure is first received earlier in life. The SAB recommends that the agency evaluate the time 22 
dependence of disease by providing tabulation of mesothelioma mortality rates and lung cancer SMRs 23 
by time since first exposure, duration of exposure, and period of first exposure for both the full and sub-24 
cohort.  25 
 26 
A second and related point is that there are several other models—e.g., Weibull and two stage clonal 27 
expansion (TSCE)—that could have been used instead of or in addition to the Poisson and Cox models, 28 
and that these models might have provided very different estimates of risk that are not discussed. Use of 29 
the TSCE model, for example, could allow for a more direct evaluation of, and possibly justification for, 30 
age-dependency of the IUR. 31 
 32 
Third, the SAB finds that the agency had been overly constrained by reliance on model fit statistics as 33 
the primary criterion for model selection. The SAB recommends graphical display of the fit to the data 34 
for both the main models and a broader range of models in the draft document to provide a more 35 
complete and transparent view of model fit.  36 
 37 
Having made these points, the SAB recognizes that the agency did conduct extensive sensitivity 38 
analyses of their chosen models in various ways to characterize exposure in the Libby cohort. Consistent 39 
with their model and the EPA’s Guidelines for Carcinogen Risk Assessment, these sensitivity analyses 40 
largely relied on the assumption that the effect of exposure can be modeled as a function of cumulative 41 
dose. These analyses, coupled with comparisons of IUR estimates using other published approaches to 42 
analysis of the same cohort, provide some reassurance. However, the analyses rely on essentially the 43 
same underlying models. They do not address the fundamental question of model uncertainty – that is, 44 
whether any one model can or should be assumed to represent the exposure-response relationship for 45 
LAA. This issue is of particular concern for the estimation of risks from partial lifetime exposure where 46 
risk is essentially assumed to be independent of when in the course of a lifetime exposure occurs. 47 
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Recommendations for addressing model uncertainty are discussed under response to charge question 5 1 
in Section 3.2.6.5.  2 
 3 
Approach for Quantification of Inhalation Unit Risk 4 
 5 
In order to derive an IUR that represents the combined risk of mortality from lung cancer and 6 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 7 
for Carcinogen Risk Assessment (USEPA, 2005) by linear extrapolation from the corresponding POD. 8 
The IUR was then determined as a combined upper bound risk estimate for mortality considering both 9 
cancers. The SAB considers the approach to be consistent with the agency’s own guidance, and found 10 
the description of the procedure used to be clear. However, the SAB recommend the EPA should 11 
acknowledge that the assumption of independence is a theoretical limitation of the analysis and should 12 
provide a fuller justification for this assumption. EPA may cite the cancer risk assessment guidelines and 13 
the NRC (1994) analysis as suggesting the impact of this issue is likely to be relatively small. As a 14 
sensitivity analysis, the EPA should consider quantitatively accounting for dependence in the risks of 15 
mesothelioma and lung cancer mortality, either using a method which models the dependence explicitly 16 
or a bounding study that evaluates the numerical consequences of the assumption of independence. 17 
 18 
Potential Confounding by Smoking 19 
 20 
The SAB agrees that the agency’s use of the Richardson (2010) method for exploring possible 21 
confounding for smoking was appropriate. However, the SAB finds the statement that there is no 22 
evidence of confounding by smoking is too strong, and relies more heavily than it needs to on the p-23 
values that are marginally non-significant. More compelling is the observation of a negative association 24 
with COPD. It is possible that negative confounding is occurring, in which case the risk of lung cancer 25 
associated with asbestos exposure would be understated.  26 
 27 
Adjustment for Mesothelioma Mortality Under-ascertainment 28 
 29 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 30 
coding in death certificates. The procedure is not described in any detail, but can be found in Kopylev et 31 
al. (2011). A total of 18 mesotheliomas were observed in the Libby cohort from 1980 to 2006. The 32 
estimated number of 24 mesotheliomas was obtained after using a Monte Carlo analysis. The ratio of 24 33 
to 18 yields the median of 1.33. The study by Kopylev et al. (2011) also provides a figure of 1.39 in 34 
Table 3, which is the mean later reported in the EPA document. The EPA method appears to be 35 
scientifically supported, but is not clearly described. The SAB recommends that this section be 36 
expanded to provide a more detailed statement of how the numbers were calculated.  37 
 38 
Characterization of Uncertainties 39 
 40 
The EPA has summarized the many sources of uncertainty and, sometimes quantitatively, the direction 41 
and likely impact of these sources of uncertainty. However, the sensitivity analyses do not take into 42 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis so the 43 
overall distribution of uncertainty in the estimated IURs remains unknown. The SAB notes that an 44 
important source of uncertainty, that of model uncertainty, might not be accounted for in the use of the 45 
95% upper confidence limit (UCL) on the IUR and the combined IUR. The SAB recommends that a 46 
more straightforward and transparent treatment of model uncertainty would be to estimate risks using a 47 
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more complete set of plausible models for the exposure-response relationship, including the Poisson 1 
models. This sensitivity analysis would make explicit the implications of these key model choices. 2 
 3 
Long-Term Research Needs 4 
 5 
The SAB identifies long-term research needs for epidemiological studies, mode of action, and   6 
measurement methods for LAA.  7 



• The National Institute for Occupational Safety and Health (NIOSH) and Agency for Toxic 8 
Substances and Disease Registry (ATSDR) should continue to monitor mortality among Libby 9 
workers and residents of Libby and Troy, respectively, to determine the number of new lung 10 
cancers, mesotheliomas, and non-malignant pulmonary diseases in these two populations. In 11 
addition to a dose-response evaluation of Libby workers, an overall SMR should be calculated 12 
for lung cancer in this population by comparison to both the Montana and U.S. populations. An 13 
analysis specific for community, non-occupationally exposed, individuals should be extended 14 
through 2011. Early-life exposure to LAA could possibly be obtained from surrogate interview 15 
information from the community population. Smoking, occupational, and residential histories 16 
should be obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease. A 17 
non-malignant respiratory health update since 2001 would be useful.   18 



• The SAB recommends future research on mode of action on LAA to focus on biomarkers that 19 
are more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer 20 
endpoints (e.g. mesothelioma). Inhalation studies in animal models that can provide both 21 
quantitative as well as mechanistic insight should be included.  22 



• EPA should develop a TEM method that provides equivalent data to PCM. This TEM method 23 
must recognize fundamental differences between TEM and PCM analysis, and define differences 24 
between these two methods in analyzable areas, methodology in measuring complex fibrous 25 
structures and obscured fibers. This method should also define changes in PCM resolution over 26 
time, analysis parameters, and inter-laboratory variations and their causes. 27 



28 
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2. INTRODUCTION 1 
 2 
EPA’s Office of Research and Development requested the Science Advisory Board (SAB) to review the 3 
Draft IRIS Toxicological Review of Libby Amphibole Asbestos (hereafter referred to as the draft 4 
document). The draft document is based on a comprehensive review of the available scientific literature 5 
on the health effects of Libby Amphibole asbestos (LAA), a term used to refer to the mixture of 6 
amphibole mineral fibers of varying elemental composition (e.g., winchite, richerite and tremolite) that 7 
have been identified in the Rainy Creek complex near Libby, Montana. The draft document provides the 8 
scientific and quantitative basis for toxicity values that will be entered into EPA’s online Integrated Risk 9 
Information System (IRIS) database. Specifically, this draft IRIS assessment provides an overview of 10 
sources of exposure to LAA, and characterizes the hazard posed by exposure to LAA for carcinogenicity 11 
and noncancer health effects based on the available scientific evidence. The assessment includes the 12 
derivation of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 13 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 14 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to LAA. 15 
 16 
In response to the agency’s request, the SAB convened an expert panel (the Libby Amphibole Asbestos 17 
Review Panel) to conduct the review. The SAB panel discussed its responses to the EPA’s charge 18 
questions (see Appendix A) during a February 6-8, 2012 face-to-face meeting and on public 19 
teleconferences on May 1, May 8, and July 25, 2012. There were two general charge questions on the 20 
organization, presentation, and clarity of the draft document, as well as specific charge questions that 21 
focus on: mineralogy and toxicokinetics, hazard assessment of non-cancer and cancer health effects, 22 
exposure-response assessment for derivation of an RfC for non-cancer endpoints, cancer weight of 23 
evidence classification, mode of action of LAA carcinogenicity, and exposure-response assessment for 24 
derivation of an IUR for LAA.  25 
 26 
The Executive Summary highlights the SAB’s major findings and recommendations. The SAB’s full 27 
responses to the charge questions are detailed in Section 3 and brief recommendations on long-term 28 
research needs are provided in Section 4.  29 
  30 
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3. RESPONSES TO EPA’S CHARGE QUESTIONS 1 



3.1. General Charge Questions 2 



3.1.1. Overall Clarity 3 
Question 1. Is the Toxicological Review logical, clear, and concise? Has EPA clearly, and in sufficient 4 
detail, presented and synthesized the scientific evidence for health hazards from Libby Amphibole 5 
asbestos? 6 



In general, the SAB finds the toxicological review to be well-written, logical and appropriately 7 
referenced relative to the health hazards and exposure response of Libby Amphibole asbestos (LAA). 8 
However, the SAB has identified sections where extraneous and repetitive materials could be deleted. 9 
Examples include the following: 10 
 11 



• For Section 3, since the focus of the draft document is on Libby amphibole fibers, it would be 12 
better to limit the literature reviews and discussions to those dealing with the family of 13 
amphibole asbestos fibers. Chrysotile asbestos fibers are very different from amphibole fibers in 14 
terms of their airborne concentration measurement errors and uncertainties, much lower 15 
biopersistance, faster clearance, different translocation pathways, and lower health risks.  16 



• There are a large number of analyses in Section 4,  nine community studies (4.1.4) and two case 17 
reports (4.1.5), that appear to offer nothing new, with no detailed exposure information and an 18 
exposed population, respectively.  19 



• Discussions that offer little or no new insights into the toxicology of asbestos should be briefly 20 
summarized.  21 



• Some sections are repetitive (e.g., Section 5.4.4 and 5.4.5). 22 



Regarding clarity and sufficient detail in the presentation and synthesis of the scientific evidence for 23 
health hazards from LAA, the SAB finds the scientific evidence for health effects of LAA to be 24 
reasonably well presented. However, the SAB has identified areas where the draft document could be 25 
clarified and some aspects of EPA’s analysis that require more explanation and justification, as provided 26 
in the responses to specific questions in subsequent sections.  In addition, the SAB has comments on the 27 
following areas: 28 
 29 
Relevance of Other Literature Related to Amphiboles 30 



 31 
• The toxicological review does not make clear the relevance of the extensive literature on the 32 



health effects of other amphibole fibers.  There are numerous publications on the mode of action 33 
of other amphiboles, inhalation studies in rodents, and epidemiological studies of populations 34 
exposed to amphiboles environmentally. Literature on epidemiological studies of other 35 
amphiboles is particularly useful for model selection for dose-response assessment of LAA.  36 



Early Lifestage Susceptibility 37 
 38 
• There is inconsistency in the tone of the conclusions in Section 4.7.1.1 (Lifestage Susceptibility) 39 



and in Section 6.3.3 (Applications to Early Lifetime and Partial Lifetime Environmental 40 
Exposure Scenarios for IUR) to either support or refute early lifestage susceptibility. We 41 
recognize that no firm conclusion can be drawn about differential risk of adverse health effects 42 
after early life stage exposure to LAA compared to exposure during adulthood, due to the limited 43 
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and inconclusive studies on other forms of asbestos. However, the limited evidence pointing to 1 
excess risk for exposures during childhood that is available needs to be considered when 2 
considering a margin of safety.  3 



Recommendations 4 
 5 



• The draft document would benefit from greater usage of graphs and figures to highlight 6 
conclusions. A figure describing the two major occupational groups studied, including their time-7 
lines of exposure, would be very helpful. 8 
 9 



• Add discussion of known amphibole fiber toxicity determinants [dose, durability, dimension 10 
(especially length), surface chemistry]. 11 
 12 



• Add some additional causes of death (e.g., COPD) to full- and sub-cohorts (Table 5-6, 5-8). 13 
 14 



• The section on susceptible populations could be better organized and more succinctly 15 
summarized. The section should especially focus on childhood asbestos exposure, the asbestos 16 
susceptibility issue most relevant to this EPA document, and probably the topic where there is at 17 
least some (albeit limited) data. 18 
 19 



• Encourage the continued monitoring of relevant Libby residents for early onset asbestos 20 
associated diseases. 21 
 22 



• Re-evaluate other models that might be a better fit for determination of early lifestage 23 
susceptibility.  24 
 25 



• The draft document could be enhanced with quantitative comparison of the environmental 26 
exposures that have taken place in other geographic regions of the world (i.e., the Anatolia 27 
region of Turkey and Greece) (Sichletidis et al., 2006; Constantopoulos, 2008; Gogou et al., 28 
2009; Carbone et al., 2011; Metintas et al., 2008, 2010, 2012) with the Libby, Montana, 29 
community with regard to airborne tremolite. This comparison should include numbers of fibers 30 
and fiber size distribution in relation to of health effects. 31 
 32 



• The final proposed IUR should be compared with those calculated for other types of amphibole 33 
asbestos. A table comparing these results with the results from the earlier 1988 EPA analysis 34 
(USEPA, 1988) on asbestos would be helpful.  35 



3.1.2. Additional Literature 36 
Question 2. Please identify any additional peer-reviewed studies from the primary literature that should 37 
be considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 38 
 39 
The SAB has identified additional studies to be considered in the assessment: 40 
 41 
Adgate, JL; Cho, SJ; Alexander, BH; Ramachandran, G; Raleigh, KK; Johnson, J; Messing, RB; 42 
Williams, AL; Kelly, J; Pratt, GC. (2011). Modeling community asbestos exposure near a vermiculite 43 
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processing facility: Impact of human activities on cumulative exposure. J Expo Sci Environ Epidemiol 1 
21: 529-535. 2 
 3 
Alexander, BH; Raleigh, KK; Johnson, J; Mandel, JH; Adgate, JL; Ramachandran, G; Messing, RB; 4 
Eshenaur, T; Williams, A. (2012). Radiographic evidence of nonoccupational asbestos exposure from 5 
processing Libby vermiculite in Minneapolis, Minnesota. Environ Health Perspect 120: 44-49 6 
 7 
Antao,VC; Larson,TC; Horton, DK.(2012). Libby vermiculite exposure and risk of developing asbestos-8 
related lung and pleural diseases. Curr. Opin. Pulmonary Med. 18:161-167, PMID: 22139761. 9 
 10 
Berman, DW (2011). Apples to apples: The origin and magnitude of differences in asbestos cancer risk 11 
estimates derived using varying protocols. Risk Analysis 31: 1308-1326. 12 
 13 
Cyphert,JM; Padilla-Carlin, DJ; Schladweiler, MC; Shannahan, JH; Nyska, A; Kodavanti, UP; Gavett, 14 
SH. (2012). Long-term response of rats to single intratracheal exposure of libby amphibole or amosite. J 15 
Toxicol Environ Health A 75: 183-200. http://dx.doi.org/10.1080/15287394.2012.641203. 16 
    17 
Marchand, LS; St-Hilaire,S; Putnams, EA., et al.(2012). Mesothelial cell and anti-nuclear autoantibodies 18 
associated with pleural abnormalities in an asbestos exposed populationof Libby MT. Toxicology Letters 19 
208: 168-173. 20 
 21 
Shannahan, JH; Nyska, A; Cesta, M; Schladweiler, MC; Vallant, BD; Ward, WO; Ghio, AJ; Gavett, SH; 22 
Kodavanti, UP. (2012). Subchronic pulmonary pathology, iron overload, and transcriptional activity 23 
after libby amphibole exposure in rat models of cardiovascular disease. Environ Health Perspect 120: 24 
85-91. 25 
 26 
Shannahan, JH; Ghio, AJ; Schladweiler, MC; Richards, JH; Andrews, D; Gavett, SH; Kodavanti, UP. 27 
(2012).Transcriptional activation of inflammasome components by Libby amphibole and the role of 28 
iron. Inhalation Toxicology 24:60-69, PMID: 22168577 29 
 30 
Webber, JS;  Blake, DJ;  Ward, TS; Pfau, JC. (2008). Separation and Characterization of Respirable Amphibole 31 
Fibers from Libby, Montana. Inhal. Toxicol. 20: 8, 733 - 740. 32 
 33 
Zeka A; Gore R; Kriebel D (2011). The two-stage clonal expansion model in occupational cancer 34 
epidemiology: results from three cohort studies. Occupational and Environmental Medicine 68:618-24. 35 



3.2. Specific Charge Questions 36 



3.2.1. Mineralogy  37 
Question 1a. Please comment on whether the presentation of the available data on the mineralogy of 38 
Libby Amphibole asbestos is clear, concise and accurate.  39 
 40 
Section 2, Geology and Mineralogy of Libby Amphibole Asbestos, provides a discussion of the 41 
mineralogical and geological aspects of Libby Amphibole. In general, the SAB finds that this section 42 
provides an important foundation for understanding the nature of Libby Amphibole asbestos (LAA) as 43 
related to evaluation of potential exposures. There are places where the clarity and accuracy of the 44 
section can be improved, and these are detailed below. 45 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



14 
 



 1 
There is a mismatch between the mineralogical detail embodied in the definition of mineral species and 2 
the detail available relative to specific exposures in Libby. Specifically, mineral species define a very 3 
specific structure (e.g., amphibole) and a specific composition or range of compositions (e.g., winchite 4 
or tremolite). Given that these factors affect a mineral’s physical and chemical behavior, they may in 5 
principle be factors to consider for potential hazard. The SAB recognizes that this level of detail is not 6 
typically available for toxicity studies to allow its application to the evaluation of LAA per se. In 7 
general, however, the observed unique aspects of amphibole asbestos support the evaluation of LAA 8 
through comparison with other amphiboles based on particle morphology and amphibole designation. 9 
Nevertheless, the SAB encourages a rigorous and accurate description of LAA in Section 2, perhaps 10 
while noting the potential ambiguities in the use of mineral-species names in other studies.  11 
 12 
Comments on the subsections follow: 13 
 14 



• Discussions of mineralogy and morphology in Sections 2.2.1.1. and 2.2.1.2. are good, with 15 
appropriate discrimination between methods/definitions that are applied to field samples versus 16 
terms/definitions that are applied to environmental samples (lines 4 and 5 of page 2-10). 17 



 18 
• Section 2.1 is generally sufficient for providing a background on historical aspects of the mining 19 



operations in Libby, Montana. 20 
 21 



• Section 2.2 needs significant modification. This section should lay a foundation for 22 
understanding the nature of Libby Amphibole (e.g., mineralogical characteristics such as 23 
composition and morphology), information on how the material may vary spatially and 24 
temporally (with respect to mining operations), and other factors that may impact exposures. The 25 
section does contain much relevant information. There are parts of the section that are incorrect 26 
and misleading; recommendations to address these issues include: 27 



o Consistent use of terminology associated with particle morphology. The section mixes a 28 
number of terms that address particle morphology, and these are critically important in 29 
assessing potential exposures and subsequent impacts. As an example, “fibers (e.g., 30 
acicular…)” implies fibrous and acicular are the same, when in conventional usage they are 31 
different (e.g., see Veblen and Wyllie, 1993). A tight use of terms that are defined up front 32 
should be followed, recognizing that a lax use of terms may nevertheless exist in the 33 
literature cited. A partial attempt is provided in Section 2.2.1.2, but it could be expanded and 34 
carefully vetted with respect to accepted terminology. The four most important terms to lay 35 
out clearly are fibrous, acicular, prismatic, and asbestiform. If the report’s intent is to note 36 
differences in these terms, they should be discussed; if the conclusion is that there are poorly 37 
defined distinctions, that topic also should be discussed. One specific example of inaccurate 38 
usage is the term “prismatic,” which by definition is “prism”-shaped (meaning parallel sides; 39 
it is incorrectly used in multiple places). 40 



o Double-check all mineral formulae. There are numerous incorrect compositions in the report; 41 
although some of these may be typos (which, of course, should be fixed), some may be 42 
incorrectly reported. An example of one incorrect formula is that attributed to vermiculite 43 
(which is listed incorrectly as:  [(Mg,Fe,A)3(Al,Si)2O10(OH)2•4H2O]. 44 
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o Double check that all mineral-species definitions used are accepted mineralogical standards. 1 
Mineral species are fundamental terms that describe a material with a specific structure and a 2 
specific composition or ranges of compositions; both factors are primary determinants of a 3 
material’s properties. Indeed, at the heart of this report is the definition of likely exposures to 4 
(and risks from) inhaled particles and other fibers based on the use of mineral-species names. 5 
The problems in this category are probably most widespread in Section 2.2.1.1, which details 6 
amphibole mineralogy (which is central to the report). For example, anthophyllite is not a 7 
Libby amphibole. 8 



 9 
• The SAB appreciates the discussions that highlighted the complexity and variability of LAA in 10 



the context of compositional solid solutions, emphasizing that even the use of mineral-species 11 
names for LAA may mislead readers to believe that LAA is represented by a few discrete 12 
materials as opposed to a mixture of materials with varying compositions. Overall, the 13 
mineralogy section could benefit from some technical editing. It presents some irrelevant 14 
material (e.g., section 2.2.1, which is a general description of silicate mineral hierarchy), omits 15 
some critical information (e.g., section 2.2.1.1 does not provide the mineralogical definitions of 16 
key minerals like winchite or richterite), and presents some erroneous and irrelevant 17 
characterizations (e.g., some of the vermiculite-mineralogy descriptions in section 2.2.2). 18 



 19 
• The report provides a good summary of available information on the LAA. One specific 20 



observation that could be added is one reported by Sanchez et al. (2008), namely that they 21 
observed no correlation between morphology (fibrous vs. prismatic) and major-/minor-element 22 
chemistry. Webber et al. (2008) similarly concluded that there was no correlation between 23 
mineral species and fiber width for respirable fibers. In other words, this is consistent with the 24 
implication that the large set of compositional data from Meeker et al. (2003) shown in the report 25 
reflects the range of compositions associated with inhaled-fiber exposures. 26 



 27 
• Discussion on page 2-10 glosses over a serious shortcoming of phase contrast microscopy 28 



(PCM): its inability to detect fibers narrower than ~0.25 μm. These thin fibers are among the 29 
most biologically potent according to the Stanton-Pott hypothesis. The fact that only a third of 30 
the Transmission Electron Microscopy (TEM)-visible Libby fibers were PCM-visible is buried 31 
in McDonald et al. (1986). Furthermore, Text Box 2-2 does not adequately contrast the 32 
capability of EM versus PCM. EM’s capability to yield elemental composition via Energy 33 
Dispersive Spectroscopy (EDS) and Wavelength Dispersive X-ray Spectroscopy (WDS) 34 
provides information to identify different asbestos types. PCM, in contrast, cannot even 35 
determine if the fiber is mineral. Furthermore, the Selected Area Electron Diffraction (SAED) 36 
capability of TEM allows determination of crystalline structure, e.g., amphibole versus 37 
serpentine. Finally, Box 2-2 incorrectly states that scanning electron microscopy (SEM) 38 
“produces three-dimensional (3-D) images”. Rather, SEM produces 2-D images that reveal 39 
surface structure of particles. 40 



 41 
• The electron microscopy section on page 2-11 could be clarified. SEM and TEM provide higher 42 



magnification to allow better particle morphological analysis. Electron diffraction allows 43 
mineralogical assessment. Energy dispersive X-ray analysis allows elemental composition 44 
determination, which can corroborate the mineralogical determination. X-ray diffraction (XRD) 45 
mentioned in this section is useful for bulk sample mineralogy measurements. 46 
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3.2.2. Toxicokinetics 1 
Question 1b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 2 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 3 
this overview of general fiber toxicokinetics is clear, concise and accurate.  4 



 5 
The discussion of general fiber toxicokinetics is not clear, nor concise, especially since it fails to 6 
distinguish between chrysotile and amphibole fibers. Furthermore, it is inaccurate in too many places, as 7 
noted below. 8 
 9 



• In view of the fact that the focus of the document is on Libby Amphibole fibers, it would be 10 
better to limit most of the literature reviews and discussions to those dealing with the various 11 
kinds of amphibole asbestos fibers. Chrysotile asbestos fibers, which are not a significant 12 
complication in exposures to Libby vermiculate, are very different from amphibole fibers in 13 
terms of their: (a) airborne concentration measurement errors and uncertainties; (b) much lower 14 
biopersistance; (c) clearance and translocation pathways and rates; and (d) risks. One rationale 15 
for the exclusion of chrysotile fibers from this document of the literature on risks associated with 16 
exposures to chrysotile is that most of the risks have been associated with amphibole fibers 17 
within the chrysotile ores than to the much more numerous chrysotile fibers that dominate the 18 
measured airborne fiber concentrations. 19 



 20 
• There are some notable misstatements and omissions of knowledge on fiber deposition and 21 



dosimetry in the document.  22 
 23 
o The authors should draw on more authoritative and comprehensive reviews in the literature 24 



(e.g., Lippmann, 2009; Mossman et al., 2011). One misstatement in the draft is that 25 
impaction is affected by fiber length. Another is that interception is affected by aspect ratio. 26 
The document should cite the work by Sussman et al. (1991a,b) that demonstrates that 27 
interception of amphibole (crocidolite) fibers is only demonstrably in excess when fiber 28 
lengths are >10 um. Also, the report should cite the work of Brody and colleagues (Brody et 29 
al., 1981; Brody and Roe, 1983; Warheit and Hartsky, 1990) on chrysotile fiber deposition in 30 
the alveolar region in rodents. In terms of deposition sites, there should be no significant 31 
difference between chrysotile and amphibole fibers.  32 
 33 



o Another misstatement is that mucociliary clearance is complete within minutes or hours 34 
rather than the true time frame of hours to a few days (Albert et al., 1969). The authors also 35 
need to acknowledge that particles depositing in the alveolar region can reach the 36 
tracheobronchial tree in two ways: (a) on surface fluids drawn onto the mucocilary escalator 37 
by surface tension, and (b) by passing through lymphatic channels that empty onto the 38 
mucociliary escalator at bronchial bifurcations. The report also should acknowledge that 39 
macrophage-related clearance of fibers is only applicable to short fibers that can be fully 40 
phagocytosed. Nearly all of the references to chrysotile in the discussion of translocation 41 
should be deleted. The Libby asbestos fibers are essentially all amphibole fibers, and there is 42 
very little commonality among serpentine and amphibole fibers in terms of translocation or 43 
long-term retention.  44 
 45 



o There are also toxicokinetic misstatements in Section 4.2 describing cancer bioassays in 46 
animals. The section should cite the inhalation study of Davis et al. (1985) with fibrous 47 
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tremolite, which is very similar to Libby amphibole. Also, this section should discuss the 1 
tremolite inhalation study of Bernstein et al. (2003, 2005) that is cited in Table 4-16, as well 2 
as the more recent study by Bernstein et al. (2011) that demonstrated pleural translocation in 3 
rats using non-invasive means following airborne amosite asbestos exposure. The study 4 
examined animals for up to one year following a short 1-week exposure to amphibole and 5 
characterized the size of fibers that were present in parietal pleura. Non-cancer inflammatory 6 
pleural changes were demonstrated associated with fiber translocation. This paper shows 7 
rapid translocation of fibers to the pleura (at least of rodents) and it should be referenced for 8 
completeness on toxicokinetic issues. Furthermore, the results of the various studies cited in 9 
Section 4.2 are almost all very difficult to interpret with respect to the toxic effects that were, 10 
or were not, reported, since no information was provided on the key dosimetric factor of fiber 11 
dimensions in Tables 4.15 and 4.16. There were comprehensive summaries of available 12 
information on fiber dimensions of materials administered in the bioassays in Appendix D, 13 
including numbers of long fibers, but Section 4.2.5 is deficient, as a summary of animal 14 
studies for LAA and tremolite, in not discussing how the content of long fibers in the 15 
administered materials had an influence on the effects observed. 16 



3.2.3. Noncancer Health Effects of Libby Amphibole Asbestos 17 



3.2.3.1. Selection of Critical Studies and Effects 18 
Question 1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole 19 
asbestos (Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the 20 
reference concentration (RfC). Please comment on whether the selection of this study population is 21 
scientifically supported and clearly described. If a different study population is recommended as the 22 
basis for the RfC, please identify this study and provide scientific support for this choice. 23 
 24 
The rationale for the use of the Marysville, Ohio, cohort for development of the RfC was well described 25 
and scientifically supported. However, there are clear drawbacks to this cohort due to the lack of 26 
exposure sampling prior to 1972 when most of the cohort began work, the use of self-reported work 27 
histories, the end of Libby vermiculite use in 1980 and the mixture of vermiculite sources used 28 
throughout the life of the plant. These drawbacks are offset by the solely occupational exposure of this 29 
cohort, the use of better quality radiographs taken for research purposes, the use of 2000 ILO standards 30 
for reading radiographs, and  a cohort with exposures closer to environmental levels. The selection of 31 
the subcohort for the main analysis has a clear and strong rationale. (There were 118 workers who began 32 
work in 1972 or later when exposure data were available, and who had X-rays from the 2002-2005 33 
exam).The full cohort of 434 workers was used for analyses to substantiate the subcohort findings.  34 
 35 
Although the SAB agrees that the Marysville subcohort represents the best population upon which to 36 
base the RfC, there was discussion about the need for additional analyses/cohorts, but to strengthen and 37 
support the RfC. One suggestion is to use the Marysville cohort but include any X-ray abnormalities as 38 
the outcome [LPT, diffuse pleural thickening (DPT), or asbestosis]. In addition, cause of death might be 39 
assessed for those who died between the two exams. Another suggestion for providing support and 40 
perspective to the Marysville findings is to conduct analogous analyses (to the extent the data permit) of 41 
pleural abnormalities among the Libby workers cohort (Larson et al., 2012) and among the Minneapolis 42 
exfoliation community cohort (Adgate et al., 2011; Alexander et al., 2012). The Libby workers have 43 
higher, well characterized occupational exposures compared to the Marysville cohort. The Minneapolis 44 
cohort of non-workers generally had estimated exposures at the lower end of the Marysville cohort but 45 
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included women and children, thus providing a cohort more representative of the general population. 1 
However, because the Minneapolis cohort had estimated, not measured exposures, it would not be 2 
suitable for the primary RfC analysis. Similarly, because the Libby workers have both environmental 3 
and occupational exposures, this cohort should not be used for primary RfC analysis. 4 
 5 
Question 2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to 6 
be an adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural 7 
thickening is associated with restrictive lung function, breathlessness during exercise and, for some 8 
individuals, chronic chest pain. Please comment on whether the selection of this critical effect and its 9 
characterization is scientifically supported and clearly described. If a different health endpoint is 10 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 11 
support for this choice. 12 
 13 
Radiographic evidence of localized pleural thickening (LPT) in humans is the appropriate adverse and 14 
critical effect for the derivation of the RfC. This is clearly described and well supported by the lines of 15 
evidence presented in section 4.1.1.4.2. However, the SAB believes additional evidence is available to 16 
further support this view and should be reported. 17 
 18 
While other health endpoints might have been considered candidates for the critical effect for deriving 19 
the RfC, such as diffuse pleural thickening and small opacity profusion, the use of LPT is appropriate 20 
and well supported. LPT is a permanent, structural, pathological alteration of the pleura. LPT is found at 21 
a significantly elevated prevalence in exposed individuals, has the appropriate specificity and is not 22 
confounded by cigarette smoking. LPT is also associated with reduced lung function. Furthermore the 23 
findings reported in this section are compatible with the animal data showing tissue injury and 24 
inflammation.  25 
  26 
 It is important  to provide for a more detailed review of the literature to support the use of LPT as the 27 
appropriate endpoint, including studies addressing the relationship between LPT and both pathologic 28 
and physiologic abnormalities. Published studies that address the relationship between LPT and lung 29 
function suggested by the SAB include (Lilis et al., 1991b; Paris et al., 2009; Clin et al., 2011), along 30 
with those referenced in the American Thoracic Society (ATS) Statement entitled, Diagnosis and Initial 31 
Management of Nonmalignant Diseases Related to Asbestos: Official Statement of the American 32 
Thoracic Society (ATS, 2004) (Ohlson et al., 1984; 1985; Jarvolm and Sanden, 1986; Hjortsberg et al., 33 
1988; Oliver et al., 1988; Bourbeau et al., 1990; Schwartz et al., 1990; Miller et al., 1992; Van Cleemput 34 
et al., 2001; Miller, 2002; Whitehouse, 2004; Sichletidis et al., 2006; Wilken et al., 2011). Consistent 35 
with that Statement, the SAB believes that large cohort studies have shown significant reduction in lung 36 
function, including diminished diffusing capacity and vital capacity associated with LPT.   37 
 38 
The SAB also suggests that the EPA consider looking at LPT, DPT and small opacity profusion score 39 
together as an outcome. There is evidence that LPT is not always the first adverse effect that is detected 40 
on chest radiographs, and some individuals with LAA exposure can develop either DPT or increased 41 
profusion of small opacities without developing evidence of LPT. Combining outcomes is appropriate, 42 
since the goal is to define an exposure level below which LAA is unlikely to have adverse health effects.  43 
 44 
Recommendations: 45 
 46 
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• Include a more detailed review of the literature to support the selection of LPT through detailing 1 
the studies that show the relationship between LPT and both pathologic and physiologic 2 
abnormalities, and also risk of other non-cancer asbestos-related diseases.  3 



• In addition to LPT, include an analysis that uses all radiographic outcomes (LPT, DPT and small 4 
opacities), recognizing this change may have little impact on the current analysis.   5 



3.2.3.2. Use of Animal and Mechanistic Studies 6 
Question 3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 7 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 8 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 9 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 10 
mechanistic information presented is used appropriately in the draft assessment.  11 
 12 
The EPA draft document discusses the different types of minerals present in LAA and it is uncertain 13 
how the various components relate to adverse health effects. LAA contains ~6% tremolite and there 14 
is clear evidence from human and animal studies that tremolite causes adverse health effects in 15 
humans and experimental animals. However, since LAA also contains winchite (84%) and richterite 16 
(~11%), it would be prudent to determine whether these mineral forms contribute to the adverse 17 
health effects of LAA or whether there are interactive effects of winchite or richterite that modify the 18 
toxicity of tremolite. The SAB recommends that this issue be highlighted, since it is well-known that 19 
tremolite is highly fibrogenic, and causes malignant mesothelioma (MM). However, the contribution 20 
of winchite or richterite to adverse health effects is apparently unknown. 21 
 22 
 In general, the listing of the laboratory animal studies in Tables 4-15 and 4-16 and the underlying data 23 
summary in Appendix D are appropriate and complete. However, Tables 4-15 and 4-16, and the 24 
summary data in Appendix D do not include the distributions of fiber lengths, and Section 4.2.5 is 25 
therefore deficient, as a summary of animal studies for LAA and tremolite, in terms of not discussing 26 
how the content of long fibers in the administered materials had an influence on the effects observed. 27 
The report text in Section 4.2.5 is also deficient in not discussing how the contents of long fibers in the 28 
administered materials had an influence on the effects observed. Therefore, the issue of the influence of 29 
fiber dimensions, and especially of fiber length, needs to be strengthened. The LAA fiber dimensions, 30 
listed in Table D-5 (page D6) should be moved to the main text in Section 4.4 Mechanistic Data and 31 
Other Studies in Support Of the Mode of Action. A recent paper by Berman (2011), which was not cited 32 
in the draft report, suggests that cancer risk coefficients for various amphiboles are more consistent 33 
when fiber length was taken into consideration.  Berman (2011) also suggests that the health risks 34 
presented by amphibole are greater than those of chrysotile. 35 



Laboratory animal studies utilizing various stocks and strains of mice and rats as well as hamsters, 36 
by a variety of non-inhalation routes of exposure, have been used to ascertain the potential 37 
fibrogenic and carcinogenic potential of the LAA. While inhalation is regarded as the most 38 
physiologically relevant means of fiber exposure in animals, there is no published study with the 39 
LAA mixture with this route of fiber administration in experimental animals. However, there has  40 
been intratracheal instillation of LAA in short-term studies with mice and rats that resulted in airway 41 
inflammatory change consistent with earlier changes seen in tremolite-exposed animals. The lack of 42 
any inhalation data in rats or mice is an important issue, since the deposition of particles and fibers 43 
cannot be adequately addressed using intratracheal instillation of a bolus of fibers delivered in 44 
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aqueous suspension. For example, the development of pleural lesions may be quite different when 1 
comparing fibrogenic or carcinogenic fibers or other particles by inhalation versus instillation. While 2 
inhalation studies have been conducted with tremolite (e.g., Bernstein et al., 2005), the relative 3 
potency of inhaled LAA should be compared to that of tremolite. This could add new information 4 
for refining the RfC for LAA.  5 
 6 
In vitro assay systems utilizing both primary cells and established human and mammalian cell lines 7 
have been used to provide mechanistic insights on the potential mode of action of LAA. These 8 
limited in vitro studies have demonstrated the importance of fiber-cell interactions, the ability of 9 
LAA to induce reactive radical species, inflammatory gene expression, and micronuclei, a marker of 10 
genomic instability. Unfortunately, with the exception of the latter, most of these endpoints are non-11 
specific and can be demonstrated with any particles including glass fibers in short-term assays. 12 
Similarly, Section 4.4.1 (page 4-63) mentions increases in Th1 and Th2 cytokines that are not 13 
specific to the effects of LAA or other types of asbestos, but rather generalized mediators of non-14 
allergic or allergic inflammatory responses. Likewise, pro-inflammatory cytokines (e.g., interleukin-15 
8), enzymes (e.g., cyclooxygenase-2) and oxidative stress markers (e.g., heme oxygenase) are 16 
biomarkers of a wide variety of cellular stress and inflammation responses that will probably not 17 
shed much light on the mechanisms of LAA-induced disease. It would be valuable for future 18 
research on LAA mode of action to focus on biomarkers that are more clearly and specifically 19 
related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma). Critical 20 
genotoxicity studies including mutagenesis and chromosomal aberration studies have not been 21 
reported/ examined with LAA. 22 



3.2.4. Carcinogenicity of Libby Amphibole Asbestos 23 



3.2.4.1. Weight of Evidence Characterization 24 
Question 1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 25 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 26 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 27 
weight of evidence characterization is scientifically supported and clearly described. 28 
 29 
Human epidemiological data supersede animal and other laboratory studies in the identification of a 30 
human carcinogen/toxicant. For LAA, the SAB agrees with the EPA that, while there are no concrete 31 
laboratory studies that unequivocally demonstrate carcinogenicity of the fiber mix, there are strong 32 
epidemiological data that support the notion that LAA fiber is closely linked to cancer incidence in 33 
humans under occupational settings. The occupational studies appeared most persuasive at showing 34 
dose-related increased risks of lung cancer and mesothelioma among workers exposed by inhalation. 35 
However, the number of mesothelioma cases is small. The case series in the community, while 36 
supportive, do not provide the same level of evidence for an association or for the strength of the 37 
association. Nonetheless, the epidemiologic evidence from the occupational studies does support the 38 
choice of descriptor “carcinogenic to humans by the inhalation route” for LAA under the conditions 39 
of exposure in those studies.  40 
 41 
On the other hand, the only solid evidence that the LAA is carcinogenic to animals is in hamsters 42 
injected intraperitoneally with a single 25-mg dose of the fiber mix, which is not a physiologically 43 
relevant route of exposure in humans. Although inflammation of the lung has been demonstrated 44 
using both mice and rats exposed to LAA by intra-tracheal instillation, these short-term studies 45 
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failed to demonstrate any cancer induction. The SAB, however, concurs with the EPA report that 1 
these findings—which include altered gene expression, collagen induction, and inflammation—are 2 
consistent with the early-stage disease process induced by other amphibole fibers. As such, the EPA 3 
has derived additional supporting evidence for the carcinogenic potential of LAA from studies with 4 
tremolite fibers. Although the SAB recognizes that these studies provide circumstantial, supporting 5 
evidence of the carcinogenic potential of LAA in light of its ~6% tremolite by composition, the 6 
limited data base on LAA per se cannot provide a well defined mode of action for either lung cancer 7 
or mesothelioma induction, as will be discussed in the following section.     8 



3.2.4.2. Mode of Carcinogenic Action 9 
Question 2. Due to the limitations of the data available, the draft assessment concludes that there is 10 
insufficient information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please 11 
comment on whether this determination is appropriate and clearly described. Note that in the absence of 12 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 13 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode of 14 
action can be established for Libby Amphibole asbestos, please identify the mode of action and its 15 
scientific support (i.e., studies that support the key events, and specific data available to inform the 16 
shape of the exposure-response curve at low doses).  17 
 18 
The mechanisms by which amphibole fibers produce malignancy and fibrosis are complex and likely 19 
to be multifactorial in nature. The induction of reactive radical species through persistent interaction 20 
of fibers with target cells, the involvement of chronic inflammatory response, the activation of 21 
certain oncogenes and inactivation of yet to be identified suppressor gene(s), have been proposed as 22 
possible mechanisms. In addition, various in vitro and in vivo studies have shown that fiber 23 
dimensions, surface properties, shape and crystallinity, chemical composition, physical durability, 24 
and exposure route, duration, and dose are important determinants of the biological potency of 25 
fibers.  26 
 27 
With the LAA, neither the fairly limited amount of research conducted using in vivo as well as in 28 
vitro assays that are described in the review, nor the more extensive body of published work on other 29 
asbestiform minerals, which is also summarized, lead to clear conclusions as to a single mechanism 30 
of carcinogenic action. The SAB agreed with the EPA conclusion that the laboratory-based weight 31 
of evidence for the mode of action of LAA is weak. Given the limited data base available in the 32 
literature, the conclusion that there is insufficient information to identify the mode of carcinogenic 33 
action of LAA is fully justified. In view of these complexities and uncertainties, the default linear 34 
extrapolation at low doses is appropriate. This choice receives at least limited support from data on 35 
carcinogenesis by other amphiboles. 36 



3.2.4.3. Selection of Critical Study and Endpoint 37 
Question 3. An occupational cohort of workers from Libby, MT. exposed to Libby Amphibole asbestos 38 
(i.e., the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk 39 
(IUR). Please comment on whether the selection of this study population is scientifically supported and 40 
clearly described. If a different study population is recommended as the basis for the IUR, please 41 
identify this study and provide scientific support for this choice. 42 
 43 
The selection of the Libby cohort is scientifically supported and clearly described. It appears to be the 44 
best cohort available for cancer outcomes. This cohort has been thoroughly studied previously, had 45 
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detailed work histories with a job exposure matrix available, had elevated asbestos exposure, had a wide 1 
range of measurements of asbestos exposure (covering a range of two orders of magnitude), was large, 2 
and had cancer mortality data available. Limitations of this cohort include the possible environmental 3 
exposures to asbestos and limited smoking information available, especially given that smoking is an 4 
important risk factor for lung cancer (but not for mesothelioma) and also may have a synergistic effect 5 
with asbestos exposure. Also, outcomes are based on death certificates, which could undercount 6 
incidences of relevant endpoints.  7 
 8 
Libby Amphibole asbestos is the only possible source of the asbestos measured in the air samples (i.e., 9 
there are no other sources of asbestos at the mine and associated facilities). It should be noted, however, 10 
that this study population may not be representative of the larger population, since most of its members 11 
are white males, exposed as adults, and it contains a higher proportion of cigarette smokers than the 12 
larger population. If a residential study is ever completed that includes a larger proportion of women, 13 
other races, and those exposed as children, the derivation of the IUR should be revisited. Additionally, it 14 
is noted that the endpoints are based on cancer mortality noted on death certificates. While this could 15 
lead to an undercounting of actual cases of lung cancer, it seems less likely that lung cancer in a heavily 16 
asbestos-exposed population would either be missed on a death certificate or would significantly 17 
undercount incidence more so than in the comparison population. Mesothelioma cases might not have 18 
been fully accounted for using death certificates, as mesothelioma did not have a distinct ICD code prior 19 
to ICD-10, implemented in 1999. However, death certificates were manually reviewed, as noted, and 20 
possible under-ascertainment of mesothelioma cases was addressed in the modeling.  21 
 22 
Use of the subcohort post-1959 seems reasonable due to the lack of exposure information for many of 23 
the workers in earlier years. Out of 991 workers hired before 1960, 706 had all department and job 24 
assignments listed as unknown. Thus, it would seem highly problematic to include these workers in the 25 
model. However, that leaves only 285 workers with at least some information. Possibly some additional 26 
analysis could be done on that group. However, of the 991 workers, 811 had at least one job with an 27 
unknown job assignment. 28 
 29 
It would be informative to calculate an overall Standardized Mortality Ratio (SMR) for the Libby 30 
worker full- and sub- cohorts for lung cancer. Comparison should be made with both Montana and U.S. 31 
data. The later cohort also had lower levels of exposure to asbestos, which would be closer to the lower 32 
levels found in the environment. 33 
 34 
Question 4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to 35 
serve as the basis for the derivation of the IUR. Please comment on whether this selection is 36 
scientifically supported and clearly described. If a different health endpoint is recommended for 37 
deriving the IUR, please identify this endpoint and provide scientific support for this choice. 38 
 39 
Lung cancer and mesothelioma are entirely appropriate endpoints for derivation of the IUR. They are 40 
scientifically supported and clearly described. Mesothelioma is caused by asbestos exposure. While it is 41 
possible to consider an alternative model focused on mesothelioma alone to derive the IUR, the number 42 
of deaths from mesotheliomas is small and this would likely understate the overall cancer risk.  43 
 44 
Since determining the cancer outcome from mortality rather than incidence data may have resulted in an 45 
undercount of both cancer outcomes, the discussion would benefit from more detail on how the use of 46 
incidence data could impact the derived IUR. In addition, the mesothelioma outcome may be 47 
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underrepresented because the cohort has been followed for 25 to 46 years, and lag times from exposure 1 
to detectable disease onset range from 15 to greater than 60 years. Mesothelioma also may have been 2 
underreported on death certificates. Under-represented outcomes could lead to an underestimated IUR. 3 
While there is sufficient information for derivation of the IUR, revisiting derivation of the IUR after 4 
additional follow up is warranted. It was recommended at the SAB meeting that additional follow-up of 5 
both the occupationally and environmentally exposed populations would be helpful. 6 
 7 
 The report mentions laryngeal (n = 2) and ovarian (n = 0) cancer deaths in the text. The International 8 
Agency for Research on Cancer (IARC) concluded that there was sufficient evidence in humans that 9 
some types of asbestos were causally associated with cancer of the larynx and the ovary as cited in the 10 
publication by Straif et al.(2009).  11 
 12 
Tables 5-6 and 5-8 are mistitled, since the tables include the number of deaths from mesothelioma and 13 
lung cancer as well as demographic and exposure data. The titles should either be changed and 14 
additional causes of death included in the tables or new tables should be created that focus on the causes 15 
of death.  16 
 17 
It also would have been useful to know the other major categories of mortality in this cohort. This could 18 
include the numbers of COPD, cardiovascular, colorectal cancer and other cancer deaths. It would be 19 
helpful to have a clearer comparison of the Libby asbestos risk assessment with other amphibole 20 
asbestos cancer risk assessments or reviews, including the earlier EPA assessment in 1986. This should 21 
be summarized more clearly and indicate whether other federal agencies or groups have conducted 22 
similar quantitative risk assessments.  23 
 24 
An overall summary set of tables or figures describing the major cohorts (Libby workers, community, 25 
Marysville plant), and the studies/exposure information associated with each would be helpful for the 26 
readers of the document.  27 
  28 
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3.2.4.4. Use of Laboratory Animal and Mechanistic Studies 1 
Question 5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 2 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 3 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 4 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 5 
information in the draft assessment.  6 
 7 
The SAB agreed, with some exceptions, that the database of laboratory animal and mechanistic 8 
studies pertaining to LAA is appropriately presented for support of the analysis of the human effects 9 
observed. These studies are informative in identifying similar mechanism and progression of 10 
pathological changes in animals as are seen in humans, and help in establishing that similar 11 
pathological endpoints are seen with other amphibole fibers. Although the mechanistic studies fall 12 
short of delineating a complete mechanism of action, they are useful in identifying some common 13 
themes and potential key mechanisms in asbestos toxicity and will undoubtedly be valuable in 14 
guiding future research on this topic. 15 
 16 
It is now widely accepted that the toxicity and carcinogenicity of mineral and synthetic vitreous 17 
fibers is governed by fiber dimensions, in vivo durability, and dose, and that all long amphibole 18 
fibers are very durable in vivo. Thus, the differences in biological potency among the various 19 
amphibole fiber types are due primarily to their differences in dimensions, especially in their fiber 20 
length distributions. The SAB noted that the text in Sections 4.2 and 4.3, and the tables cited therein, 21 
are deficient in not citing all that is known about the dimensions of the administered fibers.  22 
 23 
Recommendations: 24 
 25 



• Section 4.2 should start with a discussion of the relevance of routes of exposure, and then 26 
should proceed to discuss inhalation data, followed by a discussion of data from other, less 27 
relevant routes of exposure. 28 



 29 
• Areas of needed improvement in the report include: (1) a discussion on known determinants 30 



of fiber toxicity; and (2) the differences in fiber size distributions between LAA and other 31 
known amphiboles.  32 



 33 
• Section 4.6.2.2 should be modified to reflect that there are insufficient data to determine if a 34 



mutagenic mode of action for LAA is supported. 35 
  36 
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3.2.5. Inhalation Reference Concentration (RfC) 1 



3.2.5.1. Estimates of Human Exposure Concentration 2 
Question 1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were 3 
reconstructed based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures 4 
from 1957 to 1971 were estimated based on extrapolation from the available industrial hygiene data. 5 
The information used for the exposure reconstruction was based on employee interviews, court and 6 
company records, and the expert judgment of the researchers. Is the methodology used for the exposure 7 
reconstruction reported in Appendix F and the subsequent development of exposure estimates used in 8 
the analyses scientifically supported and clearly described? 9 
 10 
The approach described in the Appendix F of the EPA document is detailed and specific. The strengths 11 
and weaknesses of the approach are clearly laid out. Large uncertainties are associated with the 12 
unmeasured pre-1972 exposures: subjectivity of workers’ estimating relative concentrations, and 13 
unsupported weighting of Libby/South Carolina fiber concentrations. Hence the report appropriately 14 
eliminates this set of estimates and adheres to only measured exposures for its derivation of RfC.  15 
 16 
The development of cumulative exposure estimates for the workers in a retrospective study has as its 17 
goal the estimation of the area under the curve of the plot of each individual worker’s annual exposure 18 
concentration vs. time (calendar year), producing a summary metric of cumulative fibers/cc-years. In 19 
Appendix F of the EPA document, the authors report using the natural-log-transformed exposure data to 20 
calculate the geometric mean for the job groups for use in developing the cumulative exposure metric. 21 
This approach could introduce bias by decreasing the significance of the highest exposures if the 22 
sampling data represent a random sample of the true underlying distribution of exposures. However, 23 
most company industrial hygienists historically have focused sampling on evaluating compliance using a 24 
methodology that targets the worst case or “most exposed” workers (NIOSH, 1977; Mulhausen and 25 
Damiano, 1998). In such a case, use of the mean of the unlogged data, or preferably the minimum 26 
variance unbiased estimator (MVUE) of the mean (Attfield and Hewett, 1992), would overestimate the 27 
most likely exposure of the average worker. The EPA should re-evaluate the raw exposure data and 28 
review pertinent sampling documentation to bolster its use of the geometric mean to represent the job 29 
group exposures, rather than an estimate of the arithmetic mean, and consider whether a sensitivity 30 
analysis using the MVUE of the mean is warranted in the development of the cumulative exposure 31 
metric. 32 



 33 
There should be a table summarizing the changes in proportion of each type of vermiculite used (South 34 
Carolina, Libby and African) at the Marysville plant throughout the time frame represented by the 35 
cohort. This section should explicitly discuss the fact that Libby vermiculite usage ended in 1980, and 36 
that the fiber counts used in the cumulative exposure calculation for the production workers, though 37 
small, are generally 1.5 to 6.3 times higher than background. These fibers are presumably from 38 
combinations of African/Virginia/South Carolina vermiculite that were used from 1980 to 2000. 39 
Likewise, the description of the calculation of the cumulative human equivalent exposure concentration 40 
(CHEEC) in Section 5.2.3.1 would benefit by addition of a version of the material on page F-19 to 41 
clarify the correction factors and breathing rate adjustments made due to extended work hours during 42 
some seasons. The approach used has the typical drawbacks of oversimplification of breathing rate (one 43 
size fits all) but is consistent with previous EPA approaches. 44 
 45 
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The SAB recommends that the EPA consider sensitivity analyses of additional exposure metrics such as: 1 
no exposure since 1980 in any cohort members [based on end date of processing of Libby vermiculite), 2 
and alternative weighting schemes (particularly ones weighting earlier life exposures more heavily given 3 
the importance of time since first exposure, e.g., residence time weighting (RTW)]. These sections also 4 
could be enhanced by showing relationships between the exposure metrics, such as by scatterplots of 5 
unlagged CHEEC vs. other measures (separately by cohort) and by adding more explanation about the 6 
effects of lagging.  7 



3.2.5.2. Exposure-Response Modeling 8 
Question 2. Exposure-response modeling was conducted using the incidence of localized pleural 9 
thickening in workers and cumulative exposure to estimate the point of departure (POD) for derivation 10 
of the RfC. EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the 11 
subcohort of workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 12 
(when measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
This response focuses on the primary analysis of the Marysville subcohort. Additional comments on the 19 
analysis of this cohort can be found in response to Question 4 in Section 3.2.5.4. The SAB found that the 20 
various exposure-response models that were examined were reasonably well described. However, the 21 
SAB recommends a clearer description of how the “best” model was chosen. It appears that EPA fits a 22 
series of quantal response models, retained models with adequate fit according to the Hosmer-23 
Lemeshow test (presumably based on p > 0.1, but, if so this should be stated). Then, among the retained 24 
models, the authors selected the model with the lowest Akaike Information Criteria (AIC). From a 25 
statistical standpoint, this methodology is scientifically justified. However, it is not clear if it actually 26 
follows the decision tree for selection of the POD in the EPA’s Benchmark Dose Technical Guidance 27 
(USEPA, 2012); the decision tree states that the POD from the model with the smallest AIC should be 28 
selected if, among models that adequately fit the data, the lower 95% confidence limit of the benchmark 29 
doses (BMDLs) all are sufficiently close given the needs of the assessment. The lower 95% confidence 30 
limit of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor 31 
of three. If the EPA can defend this range as being “sufficiently close,” then their choice of the POD is 32 
in line with the technical guidance; if not, then according to the decision tree, the most conservative 33 
(smallest) BMCL should be used as the POD which comes from the log-probit model with lag 15 34 
exposure. Thus the authors need a clearer description of why the Michaelis-Menten model was chosen 35 
as the “best” model.  36 
 37 
The SAB recommends that a thoughtful approach to model selection be used, including consideration of 38 
biological/epidemiological plausibility, combined with careful examination of the data and application 39 
of the AIC. For example, model fit (visual comparison of model predictions to data and/or local 40 
smoother estimates from data) in the region of the benchmark response rate (BMR) should play an 41 
important role in model selection. Likewise, the fitted Michaelis-Menten model has an upper plateau of 42 
60% LPT incidence, while a study of highly exposed asbestos insulation workers reported a prevalence 43 
of 85% (Lilis et al., 1991a). The Marysville cohort does not support precise estimation of the plateau. 44 
Thus, EPA should consider fixing the plateau at a level justified by the literature.  45 
 46 
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The SAB recommends that model features should also be considered in choosing a model. For example, 1 
the dichotomous Hill model is attractive because it allows estimation of an exposure slope parameter, 2 
allowing the exposure effect to scale as covariates are added, the exposure metric changed, or the 3 
plateau fixed. The SAB also recommends examining other exposure metrics besides the simple 4 
cumulative exposure, such as time weighting of exposures. The SAB suggests a thoughtful approach 5 
may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-based value.  6 
 7 
The authors explain that their choice of a 10% Extra Risk (ER) as the BMR is in line with the EPA’s 8 
Benchmark Dose Technical Guidance. However, that rate is generally considered to apply specifically to 9 
the analysis of quantal datasets from animal studies (which is the context in which it was developed). In 10 
the EPA’s Benchmark Dose Technical Guidance, it is mentioned that a BMR of 1% ER is typically used 11 
for human quantal response data as epidemiologic data that often have greater sensitivities than bioassay 12 
data. The authors should explain what features of the dataset or outcome variable led them to choose a 13 
BMR that is considerably greater than the norm for epidemiologic data. 14 
 15 
Recommendations: 16 
 17 



• Consider model features and balance plausibility, localized fit, and EPA technical guidance when 18 
choosing the best model and explain decisions in more detail. The SAB suggests a thoughtful 19 
approach may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-20 
based value. 21 



• Evaluate the impact of different time weightings of the exposure metric.  22 
• Either lower the BMR to be more consistent with common practice for epidemiological data or 23 



provide more justification for the 10% BMR used to calculate the POD. 24 



3.2.5.3. Alternative Modeling Approaches 25 
Question 3. EPA’s assessment also provides the results of alternative modeling approaches to derive a 26 
POD for localized pleural thickening. This modeling used the full Marysville worker data set with 27 
exposures from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates 28 
both cumulative exposure and time from first exposure as explanatory variables. Please comment on 29 
whether EPA’s rationale for presenting these alternative approaches is scientifically justified and 30 
clearly described. Please identify and provide the rationale if a different approach for identifying the 31 
most appropriate population within the cohort of Marysville workers is recommended as the basis for 32 
estimating a POD. 33 
 34 
The SAB notes that this question applies to the full Marysville cohort. The SAB agrees that the rationale 35 
for performing additional analyses of the full Marysville cohort is scientifically justified, and that the 36 
analysis of the entire cohort increases the number of cases of LPT available for analysis and 37 
substantiates the RfC estimated using the subcohort. However, the SAB did not find the rationale for the 38 
analysis methods to be well justified. First, it was not clear about the scientific basis of using time since 39 
first exposure (TSFE) as a covariate. In particular, what is TSFE supposed to be measuring? Is it 40 
intended to be another measure of exposure? There is some suggestion in the draft document that it is a 41 
surrogate measure of intensity since people with larger TSFEs would be more likely to have been 42 
exposed to higher levels of LAA present during the early time periods. If TSFE is a surrogate of 43 
intensity, why did the EPA choose to use it rather than date of first exposure?  44 
 45 
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The SAB also finds that the method for incorporating TSFE into the full cohort analysis is not well 1 
justified, and recommends that the analysis be revised. Currently, the EPA uses TSFE as a predictor for 2 
the plateau in the Cumulative Normal Michaelis-Menten model. The plateau provides the maximum 3 
proportion of the population that would experience LPT given sufficient exposure and time to develop 4 
the disease. No biological justification is given for why this maximum proportion would vary with 5 
TSFE. The SAB believes that in this dataset a more natural way to incorporate TSFE into the model 6 
would be to allow it to affect the rate of change in the probability of LPT; by including it directly in the 7 
linear predictor portion of the model alongside cumulative exposure; and/or by using an alternative 8 
exposure metric such as residence time weighting (RTW) that more heavily weights exposure in the 9 
distant past. The functional form of TSFE could then be selected using standard approaches (e.g., 10 
comparing AICs). Since adding TSFE to the model should affect the coefficient of cumulative exposure, 11 
the EPA should consider a dichotomous Hill model which allows the slope to be estimated, as an 12 
alternative to the Michaelis-Menten model. Finally, the SAB recommends following the approaches for 13 
the subcohort analysis, such as fixing the plateau using literature values as recommended in the response 14 
to charge question 2 in Section 3.2.5.2 of this report.  15 
 16 
The SAB notes that it may be preferable to base the RfC on an analysis of incidence rather than 17 
prevalence data. Because of the nature of the dataset, the Marysville cohort does not support a direct 18 
analysis of incidence. While it may be possible to fit an alternative model derived from integration of a 19 
plausible incidence model (e.g., see Berry et al., 1979; Berry and Lewinsohn, 1979; Paris et al., 2008), 20 
this approach will require a number of untestable assumptions, particularly given the small size of the 21 
Marysville cohort. In lieu of conducting such an analysis, the SAB recommends that an explicit 22 
acknowledgement be added to the report regarding the implications of various model alternatives. 23 
 24 
Recommendations: 25 
 26 



• Improve the scientific justification for using TSFE in the full cohort analysis which includes a 27 
clear explanation of its meaning. 28 



• Revise the full cohort analysis with assessments to determine whether it is appropriate to use (a) 29 
the dichotomous Hill model, (b) TSFE in the linear predictor alongside cumulative exposure 30 
and/or use an alternative exposure metric that explicitly incorporates TSFE, and (c) the 31 
approaches recommended for the subcohort such as a fixed plateau. As appropriate, such 32 
analyses should include assessment of the functional form of TSFE. 33 



• The SAB encourages EPA to present BMCL estimates from a set of reasonable and plausible 34 
models, and selections of data, which will both inform selection of a preferred model and 35 
illustrate the range of model uncertainty. 36 



  37 
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3.2.5.4. Potential Confounders and Covariates  1 
Question 4. EPA has evaluated potential confounders and covariates where data are available. 2 
Specifically, EPA has explored the influence of age, body mass index, smoking status, time since first 3 
exposure, gender, and alternative exposure metrics on model fit and evaluated their association with the 4 
modeled health outcomes (see Section 5.3). Are these analyses clearly described and appropriately 5 
conducted?  Are the results of these analyses appropriately considered in the RfC derivation?  6 
Additionally, there is a possibility of exposure-dependent censoring in participant selection for the 7 
update of the Marysville cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have 8 
any specific recommendations for evaluating and, if appropriate, quantitatively addressing exposure-9 
dependent censoring in these analyses? 10 
 11 
The SAB recommends a revised strategy for evaluation of covariates. The target of inference for the 12 
analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various covariates should 13 
be made with respect to this target of inference. The SAB suggests the covariates fall into two classes:  14 
exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related covariates 15 
(age, body mass index (BMI), gender, and smoking status). We provide recommended revised strategies 16 
for considering these two classes of covariates that follow directly from consideration of the target of 17 
inference. 18 
 19 
Non-exposure-related covariates: A decision on whether to control for the non-exposure-related 20 
covariates should account for how the EPA wishes to determine and apply the RfC. The SAB suggests a 21 
BMCL most directly applicable to all members of the general population is most appropriate. This 22 
implies that the BMCL should be estimated from a model that includes exposure covariate(s), but that is 23 
otherwise unadjusted. This is the same approach used in the current draft document; only the rationale 24 
for the approach is different. As sensitivity analyses, the SAB believes it would be informative to 25 
examine how the BMCL varies across subgroups defined by covariate values (e.g., older males or 26 
smokers). Because the Marysville subcohort is a small dataset, it is difficult to conduct this evaluation 27 
exclusively in the subcohort. Therefore the SAB suggests the EPA use the full cohort for the model 28 
selection and parameter estimation components of sensitivity analyses incorporating these covariates. 29 
For this activity the EPA would use their selected final model after excluding all exposure variables 30 
(e.g., the dichotomous Hill model with fixed background, fixed plateau, and after dropping exposure 31 
variables). After fitting a model with a specific set of non-exposure-related covariates in the full cohort, 32 
one can estimate a “risk score” (i.e., the linear predictor for the non-exposure-related covariates). This 33 
risk score would be included as a single term (as either an unscaled offset or scaled by its estimated 34 
coefficient) in the subcohort analysis.  Similar to the approach presented in Table E-5, these analyses 35 
can be used to produce a new table of subgroup-specific conditional BMCLs; these values will give 36 
some evidence of how the target of inference varies by subgroup. In addition, weighted averages of the 37 
conditional BMCLs can be computed to reflect population average BMCLs for specific covariate 38 
distributions in target populations. For instance, Gaylor et al. (1998) gives a formula for the upper tail of 39 
a 95% confidence interval, this formula can be extended to obtain BMCLs for weighted averages. 40 
 41 
Exposure-related covariates: The inclusion of exposure-related covariates in the model is fundamental to 42 
the inference. The EPA has done excellent preliminary work, and the SAB has provided 43 
recommendations in Sections 3.2.5.2 and 3.2.5.3 of this report about how to revise the approach. In 44 
addition the SAB recommends that the EPA consider taking several further steps. First, alternative 45 
exposure metrics should be assessed directly in the subcohort dataset to determine whether they fit the 46 
data better. In particular, alternative metrics (such as residence time weighted exposure) that more 47 
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heavily weight more distant exposure may be more biologically plausible because individuals exposed at 1 
an earlier age might be more susceptible to the damaging effects of asbestos. Second, TSFE should be 2 
considered for addition to the model. Since TSFE is complete and equally well estimated across all 3 
members of the cohort, the full cohort can be used to determine how to model this variable (similar to 4 
the approach recommended for the sensitivity analyses discussed above, this would be done using the 5 
model intended for the subcohort, but omitting exposure variables other than TSFE). Then, the 6 
functional form of TSFE selected using the full cohort can be added to the subcohort analysis, either as 7 
an unscaled offset term or as a scaled covariate. Given biological understanding of the disease process, 8 
for models with both estimated exposure and TSFE included, it would be appropriate to report the 9 
BMCL conditional on a large TSFE. 10 



Additional comments on covariates:   11 
 12 



• BMI:  In section 5.2.3.3.1., it would be helpful if the justification for considering BMI as a 13 
covariate were briefly explained. It is included elsewhere, but readers may have missed it.  14 



• TSFE: 15 
o TSFE deserves careful consideration for both biological and dataset-specific reasons. It is 16 



an important determinant of LPT both because individuals’ lung tissues exposed at an 17 
earlier age might be more susceptible to the damaging effects of asbestos and because 18 
asbestos’ effect over time is increasingly damaging. It is correlated with exposure in this 19 
dataset since subjects with the longest TSFE were exposed in the early years of the cohort 20 
when exposures were higher. It is also more accurately estimated than exposure.  21 



o The SAB does not agree with the use of the Cumulative Normal Michaelis–Menten 22 
model to adjust for TSFE because it makes the assumption that the TSFE only affects the 23 
plateau. This has not been justified biologically or in the context of features of this 24 
particular dataset. Instead, the SAB recommends that EPA consider alternative 25 
approaches to account for TSFE.  26 



• Smoking: 27 
o Smoking is included in the follow-up by Rohs et al.( 2008). However, the ever/never 28 



categorization of smoking is much less informative than the pack-year analysis of 29 
smoking used in the earlier study by Lockey et al. (1984). 30 



o There is an important discussion of the evidence linking pleural changes and smoking in 31 
footnote 34 on page 5-46. This information could be moved into the body of the report, 32 
and amplified somewhat. A table summarizing the relevant studies (irrespective of type 33 
of amphibole asbestos) summarizing the evidence regarding the role of smoking would 34 
be useful.  35 



• Gender:  There is little discussion of gender, except in places where the number of females is 36 
listed as too few to analyze in any detail. The SAB did not regard this as a serious concern 37 
because it is reasonable to assume that females and males have similar probabilities of 38 
developing LPT.  39 



 40 
The SAB recommends that a table be included summarizing the results of the various sensitivity 41 
analyses and how they change the POD.  42 
 43 
Exposure-dependent censoring: The exposure-dependent censoring discussion is based on results 44 
from Rohs et al. (2008) that inappropriately separated deceased non-participants from the remaining 45 
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non-participants. Once all non-participants are combined there is no evidence of exposure-dependent 1 
censoring. 2 



 3 
Recommendations:  4 
 5 



• Revise consideration of covariates to focus on their impact on the target of inference.  6 
o For non-exposure-related covariates, this only alters the presentation; no additional primary 7 



analyses are needed. Sensitivity analyses conditional on subgroups defined by covariates can be 8 
added. 9 



o For exposure-related covariates, additional work is needed to refine the models to consider 10 
alternative exposure metrics, as well as the inclusion of TSFE or other time-related variables in 11 
analyses of the full cohort. The SAB encourages the EPA to either fully justify analyses based on 12 
the Cumulative Normal Michaelis-Menten model in the context of this particular dataset, or 13 
replace them.   14 



• Remove the discussion of exposure-dependent censoring and revise the summary of Rohs et al. 15 
(2008) to combine all non-participants into a single group.  16 



3.2.5.5. Conversion from Cumulative Occupational Exposure to Lifetime Exposure 17 
Question 5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 18 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 19 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 20 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 21 
scientifically justified?   22 
 23 
The SAB agrees that the conversion is clearly explained and follows standard practice. However, the 24 
SAB recommends a revision to use the full 70-year lifetime in the conversion rather than 60 (70 minus 25 
the lag of 10 used for exposure in the POD derivation). Given that the exposure metric is arbitrarily 26 
related to the prevalence data, lagging does not have real meaning in the context of time to event and 27 
using a divisor of 60 instead of 70 in deriving the RfC is less protective. 28 
 29 
Recommendation: 30 
 31 



• Use the full 70-year lifetime when converting cumulative to continuous exposure; i.e., do not 32 
correct for the lag of 10 for a 10-year lagged exposure.  33 



 34 
  35 
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3.2.5.6. Selection of Uncertainty Factors 1 
Question 6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to 2 
the POD for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference 3 
Dose and Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described? If 4 
changes to the selected UFs are proposed, please identify and provide scientific support. Specifically, 5 
please comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied 6 
in the derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects 7 
other than in the respiratory system, including other effects observed in community and laboratory 8 
animal studies (cardiovascular disease and autoimmune effects) that have not been well-studied (See 9 
Section 5.2.3 of the Toxicological Review); and lack of health data assessed at later time points. Is the 10 
rationale for the UFD appropriate and clearly described?  Please provide the rationale if a change in 11 
the UFD is proposed. 12 
 13 
Uncertainty factors were selected in accordance with the usual procedures laid out in EPA risk 14 
assessment guidelines. A value of 10 was selected for UFH (human inter-individual variability) and UFD 15 
(database uncertainty), with a value of 1 for all others.   16 
 17 
Use of a UFH of at least 10 is standard in considering health protective levels based on effects in the 18 
workforce, which is generally healthier and less diverse than the general population. In fact, arguments 19 
have been made that a factor of 10 is not sufficient to cover all sensitive sub-populations, especially 20 
children. Some treatment of the question of inter-individual variability is offered in the later summary of 21 
conclusions (Section 6 of the EPA document). There is no specific evidence on the relative sensitivity of 22 
children to the non-cancer effects of Libby asbestos, although some indications with other amphiboles 23 
suggest the possibility of enhanced effects following exposure at younger ages. Overall, it seems 24 
unlikely that a departure from the default guideline value of UfH =10 could be justified within the 25 
existing guidelines, but concerns remain for the impact on susceptible subpopulations, especially women 26 
and children.  27 
 28 
Selection of a UFD of 10 is explained and justified based on the limited number of studies of exposure to 29 
Libby asbestos (Libby workers, ATSDR community study and Marysville workers) and the lack of 30 
evaluation of potentially more sensitive alternative endpoints. This seems reasonable and consistent with 31 
the guidelines. In particular, this uncertainty factor would not be reduced even if improved exposure 32 
estimates allowed consideration of the full cohorts (or a larger fraction thereof). However, some 33 
additional data have recently been published for the community surrounding a Minnesota expansion 34 
plant (Adgate et al., 2011; Alexander et al., 2012).  35 
 36 
Although there appears to be a rationale for at least an initial consideration of LAA as a unique material 37 
(to provide an unbiased comparison with other amphiboles), the current review has identified very 38 
substantial grounds for considering this material as having composition, physical properties, and 39 
biological effects that are very similar to those seen for other amphiboles. The most relevant comparison 40 
would be to tremolite, since Libby Amphibole is ~6% tremolite, an amphibole that is known to cause 41 
cancer and non-cancer effects in human populations. However, it is uncertain how other components of 42 
Libby Amphibole (richerite and winchite) interact as a mixture with tremolite to modify toxicity. This 43 
consideration of data on other amphiboles is particularly pertinent to discussions of the mode of action, 44 
as well as the exposure-response relationships, for Libby Amphibole. In light of this similarity it appears 45 
reasonable, and indeed necessary, to at least debate the question of whether the available data on non-46 
cancer health effects of amphiboles are sufficient to mitigate the acknowledged data shortage for Libby 47 
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Amphibole itself. This consideration of additional data (e.g., the Minnesota cohort and data on other 1 
amphiboles) might support a lower value, such as 3, for UFD. On the other hand, there are substantial 2 
remaining uncertainties that are not addressed by these additional data, including those raised by 3 
consideration of the severity of the endpoint and the selection of the BMR (see below). It can also be 4 
argued that a subchronic-to-chronic uncertainty factor (UFS) higher than 1 should be used, given that the 5 
mean and maximum exposure duration in this study are both well below the lifetime exposure of 6 
interest. Thus, the eventual selection of a value of 10 for UFD, or similar uncertainty spread across 7 
several factors, may well be appropriate, but this needs to be evaluated explicitly once all the additional 8 
information has been incorporated in the discussion. 9 
 10 
There is a concern that the BMR of 10%, which was chosen for a severe endpoint, is not reflected by the 11 
choice of a LOAEL-to-NOAEL uncertainty factor (UFL) of 1. It is appropriate to consider either a lower 12 
BMR, or the application of a larger UFL for this endpoint. An argument could be made that some 13 
allowance has been made for this concern in the choice of the UFD, but it is debatable whether this is 14 
sufficient, given the other matters to which that UF is also assigned. At the very least, this question 15 
deserves more consideration and analysis that it receives in the draft assessment report. 16 
 17 
Recommendations: 18 



• Review additional data in particular the exposure-response relationship for non-cancer endpoints 19 
in the Minneapolis community cohort. 20 



• Determine whether this new analysis is supportive of the existing analysis based on the 21 
Marysville data, and if so whether this warrants reduction of the value of UFD since the limited 22 
data basis for the original analysis has been expanded. 23 



• Reassess the selection of the BMR, to reflect the severity of the chosen endpoint in the 24 
Marysville cohort and the precision available in the data. Whether or not the chosen BMR is 25 
changed, present this analysis in the document rather than simply asserting that a “default” value 26 
for the BMR was chosen. Similar consideration should be applied to the Minneapolis cohort to 27 
provide a valid comparison. This consideration needs to be linked to discussion of the selection 28 
of a value for UFL as noted below. 29 



• Review additional sources of uncertainty: 30 
o  timescale of cohort coverage, normally addressed by UFS if this is a significant concern 31 



rather than including this as a component of UFD which already has several major issues to 32 
account for. 33 



o additional uncertainty resulting from target population diversity (including women and 34 
children, specific sub-populations of concern not represented in the cohort), and endpoint 35 
severity. 36 



• Consider adjusting UFD, UFS or UFL if necessary to accurately reflect the overall uncertainties in 37 
these categories: provide specific justification for the choices made rather than claiming 38 
unsupported use of default values. 39 



3.2.5.7. Characterization of Uncertainties 40 
Question 7. Please comment on whether the document adequately describes the uncertainties and 41 
limitations in the methodology used to derive the RfC and whether this information is presented in a 42 
transparent manner. 43 
 44 
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In the report there are two sections on uncertainty for the RfC:  an application of uncertainty factors 1 
following standard EPA practice (Section 5.2.4), and a discussion of the uncertainties in the overall 2 
methodology and approach (Section 5.3). This response focuses on the latter. Overall the SAB found the 3 
discussion to be thorough, detailed and logical. The document can be improved by harmonizing the full 4 
set of uncertainty discussions, including both the discussion of RfC uncertainty and the related 5 
discussion of the IUR uncertainty (see the SAB response to question 5 under Section 3.2.6.5 below). In 6 
addition, the RfC uncertainty assessment can be strengthened. A key consideration of any assessment is 7 
whether the estimated RfC is adequately protective of public health. The SAB recommends that 8 
additional work be done to substantiate the RfC estimate through additional sensitivity analyses and 9 
discussion of results and insights from other datasets [e.g., cause of death for the deceased non-10 
participants in Rohs et al. (2008) and the Minneapolis exfoliation community cohort (Alexander et al., 11 
2012)].  12 
 13 
In considering other studies, the appropriate assumption is that LAA fibers have the same mechanisms 14 
of toxicity and quantitative risk relations as that of other asbestos fibers. In sensitivity analyses, consider 15 
alternative exposure metrics (prioritizing residence time weighted metrics and excluding exposures after 16 
1980), methods to fine-tune the RfC estimate from the subcohort (particularly fixing rather than 17 
estimating the plateau, allow the slope parameter to be estimated, use a lifetime of 70 regardless of the 18 
exposure metric), and added sensitivity analyses in the full cohort using suggestions from the SAB. 19 
Finally, a new uncertainty topic should be added: the uncertainty in the RfC due to relying on a single 20 
study.  21 
 22 
With respect to exposure assessment, analytical methods and environmental conditions are substantial 23 
contributors to uncertainty because of differences between the 1970s and today. As discussed throughout 24 
the report, PCM was the only generally accepted method for measuring airborne fiber concentrations 25 
used until the 1980’s. PCM’s limitations are well-detailed in the report: an inability to detect fibers 26 
smaller than 0.25 µm, an inability to differentiate asbestos fibers from other fibers, and a limitation to 27 
counting only fibers longer than 5 µm. Today, TEM can easily detect and positively identify airborne 28 
asbestos of all sizes. But, because the RfC is based on 1970’s PCM analyses, the RfC must be 29 
implemented in a way that most closely replicates analysis in the 1970’s. At the 1970’s study site, the 30 
vast majority of measured fibers were almost certainly LAA, so PCM’s inability to identify asbestos did 31 
not create much uncertainty. Today, even ambient air will yield fiber concentrations that exceed the 32 
RfC. The culprit fibers will likely be cellulose fibers from cotton, wood, paper or synthetic fibers, rather 33 
than asbestos. Hence, today’s PCM counts will be from fibers that are unrelated to the RfC. Thus it is 34 
important that TEM be used to identify and count asbestos fibers in air samples for RfC purposes. 35 
Finally, Page 5-118, Lines 22-33 of the EPA’s draft discuss the two-fold under-reporting of fibers 36 
because of PCM’s poorer resolution in the 1970’s, 0.44 µm versus 0.25 µm today. Because today’s 37 
PCM analysts have no capability for discriminating fibers > 0.44 µm, the need for TEM analysis of 38 
samples collected for RfC purposes is even more important. A TEM protocol for PCM equivalent fibers 39 
wider than 0.44 µm could be easily developed. 40 
 41 
Recommendations 42 
 43 



• Harmonize the uncertainty discussions across the document 44 
• Add a new uncertainty topic:  Uncertainty due to reliance on a single study 45 
• Substantiate the RfC estimate through 46 



o Additional sensitivity analyses of the subcohort 47 
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o Discussion of results from other studies 1 
o Additional sensitivity analysis of the full cohort 2 
o Summarize in tabular form the results of the various sensitivity analyses and model 3 



alternatives, to show how they affect the POD 4 
• Use TEM to identify and count asbestos fibers longer than 5, 10, and 20 µm in air samples for 5 



RfC purposes 6 



3.2.6. Inhalation Unit Risk (IUR) 7 



3.2.6.1. Exposure-Response Modeling 8 
Question 1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma 9 
mortality. The POD estimates for these endpoints are based upon analysis of the subcohort of workers 10 
first exposed after 1959 when the exposure data were judged to be better characterized. The exposure-11 
response modeling included consideration of a variety of exposure metrics that varied with time and 12 
incorporated different lag and decay parameters. Based on the results of the exposure-response 13 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 14 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 15 
analysis been appropriately conducted and clearly described? If a different approach to exposure-16 
response analysis is recommended as the basis for the estimating the IUR, please identify the 17 
recommended methods and provide a rationale for this choice. 18 
 19 
In general, the EPA clearly described the methods it had selected to conduct the exposure-response 20 
modeling for lung cancer and mesothelioma. The risk calculations in the life tables appeared correct but 21 
would benefit from clearer explanations. Some suggestions for clarifications are noted below. 22 
 23 
The agency was overly constrained by reliance on model fit as the primary criterion for model selection 24 
and recommends a broader discussion of biological and epidemiological criteria as well. For the 25 
mesothelioma data, for example, the Peto model was disregarded due to a poorer fit than the Poisson 26 
model. The results for this analysis are not shown, and given the particular interest in this model, should 27 
have been. A parametric survival model (e.g., Weibull) could have also been used to obtain estimates of 28 
absolute risk. It would also be appropriate to compare the results of the final model against those from 29 
fitting a two-stage clonal expansion (TSCE) model. Use of the (TSCE) model would allow for a more 30 
direct evaluation of, and possibly justification for, age-dependency of the IUR. The Richardson (2008) 31 
paper provides a publicly available and transparent approach to application of the TSCE. Ultimately, 32 
there are many competing models that could have been used instead of the Poisson and Cox models 33 
(e.g., parametric survival models, accelerated failure time models, additive models) that could have 34 
provided very different estimates of risk, but they were not discussed. 35 
 36 
Data exists that suggests that the lifetime risk of developing the mesothelioma increases the earlier in 37 
life that exposure is first received. The Peto model (Peto, 1979; Peto et al., 1982) was developed to 38 
explain such observations in the empirical data. While the Peto model has been more widely used for 39 
risk assessment, most notably in the previous IRIS summary for asbestos, it has also only been formally 40 
fitted to data in a limited number of cohorts (HEI-AR, 1991). Ongoing analysis of incidence of 41 
mesothelioma appears to be consistent with the exposure-response relationship described in the Peto 42 
model. The draft report needs to do a more complete job of justifying why this and other epidemiologic 43 
evidence should be excluded as a basis for selection of a plausible model for predicting mesothelioma 44 
risk. Chapters 2 and 3, for example, consider toxicological and other evidence developed with exposures 45 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



36 
 



to asbestos that are not strictly LAA. Did EPA have a reason to believe that the cohorts used in the 1 
development of the Nicholson/Peto model, and the exposures they experienced, were so 2 
unrepresentative of the LAA exposures that they should be assumed to provide no information about the 3 
time course of the development of disease?   4 
 5 
The SAB recognizes that the agency’s effort to focus on good quality exposures specific to LAA has led 6 
to reliance solely on the Libby worker subcohort. This rationale is understandable, but at the same time, 7 
it is important to acknowledge that this small subcohort may have its own limitations as a basis for 8 
modeling exposure-response relationships for a larger population over a lifetime. As a sensitivity 9 
analysis to evaluate the potential impact of omitting the Libby workers hired before 1959, the SAB 10 
recommends analyzing the entire Libby cohort using interval statistics (Nguyen et al. 2012; Manski 11 
2003; inter alia) or other traditional approaches for data censoring in predictors (cf. Küchenhoff et al., 12 
2007). It can be misleading to use midpoint substitution (as described in Section 5.4.6.1.2) that assumes 13 
poorly measured or missing predictors have some constant value. Interval statistics and traditional 14 
censoring approaches to measurement uncertainty would, in essence, replace point values with interval 15 
ranges. When the intervals are narrow, as they might be for 21% of the early hires for which jobs titles 16 
are available, there might be a good deal of recoverable information present. When the intervals are 17 
much wider, there would be accordingly less information. Whatever empirical information may be 18 
present, it is worth evaluating whether its inclusion is better than leaving out the data entirely, which in 19 
principle amounts to replacing them with intervals that are completely vacuous, from zero to infinity. 20 
This approach can produce an interval range for the final outputs, which would provide the explicit 21 
quantitative uncertainty statement as recommended by previous National Academy of Science reviews. 22 
 23 
The SAB recognizes that the agency did conduct sensitivity analyses with several analyses of the Libby 24 
cohort data, including those that used different models (Tables 5-20 for lung cancer and 5-21 for 25 
mesothelioma). A limitation of these analyses is that they all rely on the assumption that the effect of 26 
exposure can be modeled as a function of cumulative dose. This assumption is consistent with the 27 
agency’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005), which states that “unless there is 28 
evidence to the contrary in a particular case, the cumulative dose received over a lifetime, expressed as 29 
an average daily exposure prorated over a lifetime, is recommended as appropriate measure of exposure 30 
to a carcinogen.”  EPA therefore did not address the fundamental question about whether any one model 31 
can or should be assumed to represent the exposure-response relationship for LAA. Therefore, one 32 
cannot be confident that the “true” exposure-response relationship for LAA is really “accounted for” by 33 
use of the upper confidence limit (UCL) on the slope (per fiber/cc) or, ultimately, the combined IUR 34 
from mesothelioma and lung-cancer mortality (see related discussion in response to question 3 and 5 in 35 
Section 3.2.5).  36 
 37 
This issue is of particular concern for the estimation of mesothelioma risks from partial lifetime 38 
exposures, where risk is essentially assumed to be independent of when in the course of a lifetime 39 
exposure occurs. For example, one year of exposure to a given concentration in childhood yields the 40 
same lifetime average daily dose as one year of the same exposure in adulthood. This assumption is not 41 
consistent with the relevant body of evidence on the development of asbestos-related disease. Therefore, 42 
there is some probability ― not well characterized ― that this approach underestimates the relative 43 
effect of early exposure, but exaggerates the effect of exposure later in life. 44 
 45 
Recommendations:  46 
 47 
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• Expand the discussion of model selection to explain the reliance on model fit criteria for model 1 
selection. In particular, why should the broader epidemiologic evidence on the time course of 2 
disease not argue at least for the presentation of more than one statistical model? 3 



• Provide in an appendix the details of the Nicholson/Peto model fit for which the text currently 4 
states “data not shown.” 5 



• In a tabular form, summarize the fit results, POD estimates, and IUR estimates from the full 6 
range of models considered in order to show the dependence of the IUR estimate on model 7 
selection. 8 



• Present the fit to data graphically for both the main models and for a broader range of models. 9 
This step would provide a more thorough and transparent view of fit, particularly in the region of 10 
the BMR, than is allowed by examining summary statistical values alone. 11 



• Allow evaluation of the time dependence of disease by providing tabulations of mesothelioma 12 
mortality rates and lung cancer SMRs by time since first exposure, duration of exposure and 13 
period of first exposure (for both the full and sub-cohorts of Libby workers). 14 



• Consider developing an ancillary analysis of the full Libby data set, including hires before 1959, 15 
using interval statistics or other traditional censoring methods (not simple midpoint substitution). 16 



• Consider adding a discussion of assumptions made in the calculation of the final IUR.  17 
 18 
Clarifications requested:  19 
 20 



• Poisson regression analyses: the mathematical form of the regression function should be given, 21 
and discussion of whether the potential for over-dispersion was assessed. 22 



• Cox proportional hazards modeling: the reasons should be given for not conducting a Bayesian 23 
analysis as was done for the Poisson regression model for mesothelioma.  24 



• Life-table analysis: the method used to estimate the hazard function for the exposed population 25 
should be clearly spelled out in the text. Was it based on a nonparametric estimate of the baseline 26 
hazard from the sub-cohort? Given that the SEER data were used to calculate the background 27 
incidence of lung cancer, it would seem more appropriate to use those data to estimate the 28 
baseline hazard and then to use the regression coefficient obtained from the Cox model applied 29 
to the sub-cohort data to obtain the hazard of the exposed group. Thus, the reasons for not using 30 
the SEER data to estimate the baseline hazard should be explained. 31 



3.2.6.2. Potential Confounding by Smoking 32 
Question 2. Smoking is a strong independent risk factor for lung cancer and may be an important 33 
confounder of the lung cancer mortality analysis. Data on individual smoking habits and history were 34 
largely missing and could not be used to control for potential confounding in regression analyses. 35 
However, EPA used three approaches to evaluate the confounding issue, including restriction of the 36 
cohort and two analytic evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). 37 
Please comment on whether the methods and analyses are clearly presented and scientifically justified. 38 
If additional analyses are recommended, please identify the methods and scientific rationale.  39 
 40 
The SAB recognizes the challenges in controlling for smoking given the lack of data on smoking 41 
histories for the cohort. The agency has taken reasonable steps to identify the potential for confounding 42 
using independent approaches. However, statements in the document (on p. 5-96 and again on p. 5-127) 43 
that— because the proportional hazards assumption is satisfied in the subcohort— there is no evidence of 44 
confounding by smoking, are too strong. Reaching this conclusion requires some strong assumptions, 45 
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including one that the decline in smoking prevalence observed in the general U.S. population also 1 
occurred in the Libby cohort. 2 
 3 
The agency’s use of the Richardson (2010) method for exploring possible confounding for smoking was 4 
appropriate. However, the conclusion that there is no evidence for confounding by smoking relies more 5 
heavily on the p-values, which are marginally non-significant, than it needs to. More compelling is the 6 
observation of a negative association with COPD. However, the fact that the coefficients for exposure in 7 
the COPD Cox models were negative is strong evidence against positive confounding; smoking is 8 
positively related to COPD risk and thus if positive confounding is occurring, then one would also 9 
expect the relationship between asbestos exposure and COPD risk to be positive. It is possible, however, 10 
that negative confounding is occurring in which case the risk of lung cancer associated with asbestos 11 
exposure would be understated.  12 
 13 
Recommendations:  14 
 15 



• The numbers of COPD deaths (n) in the sub-cohort that were the basis for the analysis should be 16 
presented in the text. 17 



• The statements about the evidence against confounding by smoking given by restriction of the 18 
cohort should be qualified by the assumptions required to justify them, or deleted.   19 



• The SAB had no recommendations for further analyses. 20 
• The reference to three methods is confusing. There are actually only two, the restricted cohort 21 



and the Richardson analysis for which two exposure metrics are explored. 22 
  23 
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3.2.6.3. Quantification of Inhalation Unit Risk 1 
Question 3. In order to derive an IUR which represents the combined risk of mortality from lung cancer 2 
or mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the 3 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear 4 
extrapolation from the corresponding POD (i.e., the lower 95% confidence limit on the exposure 5 
associated with 1% extra risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR 6 
was then determined as a combined upper bound risk estimate for mortality considering both cancers. 7 
Has this approach been appropriately conducted and clearly described? 8 
 9 
The SAB found the description of the procedure used to be clear but considered the justification for the 10 
independence assumption to be lacking in depth. The EPA should provide a discussion of the potential 11 
consequences of assuming that the estimated IURs for mesothelioma and lung cancer mortality are 12 
independent, noting the possibility that the upper bound on the IUR may be understated if the risks are 13 
positively correlated. The document may refer to the 1994 NRC report, which suggested that treating 14 
different tumor occurrences as independent is "not likely to introduce substantial error in assessing 15 
carcinogenic potency". However, the document should acknowledge that this statement was made in the 16 
context of animal bioassays and that human populations are more heterogeneous in risk factors related to 17 
mesothelioma and lung cancer mortality. If any risk factors are shared across outcomes and not 18 
accounted for in the modeling, the risk estimates generated by the different models are likely correlated. 19 
Given the small size of the data set, and lack of an appropriate statistical method, this correlation cannot 20 
be estimated reliably. One approach might be to undertake bounding analysis on the lifetime risk 21 
estimates using, for example, the Fréchet inequality for disjunctions (Fréchet, 1935) that makes no 22 
assumption about the nature of the dependence. This analysis could reveal how large the impact of 23 
dependence might be. At the very least, the restrictive assumption of independence must be mentioned 24 
and the potential consequences of a violation of this assumption must be discussed.  25 
 26 
Recommendation:  27 
 28 
The EPA should acknowledge that the assumption of independence is a theoretical limitation of the 29 
analysis, and should provide a fuller justification for this assumption. EPA has cited the NRC (1994) 30 
analysis as suggesting the impact of issue is likely to be relatively small. This view is also echoed in the 31 
EPA’s (2005) Guidelines for Carcinogen Risk Assessment. These provide the basis for a default 32 
assumption. However, it would be preferable if this assessment discussed the evidence base and 33 
rationale for lung cancer and mesothelioma specifically. As a sensitivity analysis, the EPA should 34 
consider quantitatively accounting for dependence in the risks of mesothelioma and lung cancer 35 
mortality either using a method that models the dependence explicitly, or a bounding study that 36 
evaluates the numerical consequences of the assumption of independence. 37 



3.2.6.4. Adjustment for Mesothelioma Mortality Under-ascertainment 38 
Question 4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this 39 
adjustment scientifically supported and clearly described? If another adjustment approach is 40 
recommended as the basis for the IUR, please identify that approach and provide the scientific 41 
rationale. 42 
 43 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 44 
coding used in death certificates. The procedure used is not described in any detail, but can be found in 45 
the Kopylev et al. (2011) reference. A total of 18 mesotheliomas were observed in the Libby cohort 46 
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from 1980 to 2006. The estimated number of 24 mesotheliomas was obtained after using a Monte Carlo 1 
analysis. The ratio of 24 to 18 yields the median of 1.33. The Kopylev manuscript also provides a figure 2 
of 1.39 in Table 3, which is the mean later reported in the EPA report. The EPA method appears to be 3 
scientifically supported, but is not clearly described. This section should be expanded and a much more 4 
detailed statement of how the numbers were arrived at should be provided.  5 
 6 
No additional adjustment approach is described in the EPA report. The authors should provide an 7 
additional estimate using the 37% figure mentioned on page 46 of the Kopylev et al. (2011) reference. 8 
This is the percentage of mesothelioma cases that would be missed using previous histopathological 9 
analyses of cancer registry data. Using 37% would yield an estimate of about 29 mesothelioma cases 10 
instead of 24. The median ratio would then be 1.61 instead of 1.33. This number, and its related mean, 11 
should be utilized to provide a separate analysis of unit risk for comparison purposes. 12 



3.2.6.5. Characterization of Uncertainties 13 
Question 5. Please comment on whether the document adequately describes the uncertainties and 14 
limitations in the methodology used to derive the IUR and whether this information is presented in a 15 
transparent manner.  16 
 17 
The SAB commends the EPA for summarizing (in Section 5.4.6.1 of the draft document) the many 18 
sources of uncertainty considered in the course of this document and evaluating, at least qualitatively, 19 
and sometimes quantitatively, the direction and magnitude of the likely impact of each source of 20 
uncertainty.   21 
 22 
However, the SAB noted that most of what the document has accomplished is through targeted 23 
sensitivity analyses that examine one assumption at a time, while holding all others more or less 24 
constant. For example, the agency has indeed done a thorough job of exploring sensitivity of the IURs to 25 
a range of investigator analyses of lung cancer (Table 5-20) and mesothelioma (Table 5-21) for the  26 
Libby worker subcohort, and to a wide range of assumptions about the exposure metrics to be used in 27 
the basic models (e.g., Table 5-9). The basic underlying models chosen for lung cancer and for 28 
mesothelioma are the same.  29 
  30 
The sensitivity analyses in the document are individually well described, appear well-done and provide 31 
reassurance, under the assumptions of the basic models and approaches chosen to estimate the IUR, that 32 
the particular exposure metric and lag, for example, do not appear to make a big difference in the value 33 
of the IUR. However, they are currently presented somewhat in isolation, and thus do not take into 34 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis or address 35 
the overall distribution of uncertainty in the IUR. Consequently, the SAB did not think that the 36 
following statement had been fully justified:   37 
 38 



“the EPA’s selected combined IUR of mesothelioma and lung-cancer mortality accounts for 39 
both the demonstrated cross- metric uncertainty as well as several additional uncertainties, 40 
which could have resulted in underestimates of the mesothelioma and lung-cancer mortality 41 
risks” (p 5-105, lines 1-5).  42 



  43 
As noted in response to question 1 in Section 3.2.6.1 above, the SAB identified that model uncertainty is 44 
an important source of uncertainty that might well not be accounted for by using the 95% UCL on the 45 
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IUR and the combined IUR — or at least that had not been represented by the sensitivity analyses 1 
provided.  2 
 3 
Recommendations:   4 
 5 
• The SAB recommends that a more straightforward and transparent treatment of model uncertainty 6 



would be to estimate risks using a more complete set of plausible models for the exposure- response 7 
relationship (discussed in response to question 1 in Section 3.2.6.1), including the Poisson models. 8 
This sensitivity analysis would make the implications of these key model choices explicit.  9 



 10 
• The SAB recommends that, as an initial step in conducting an integrated and comprehensive 11 



uncertainty analysis, the agency provide a tabular presentation and narrative evaluation of the IUR 12 
estimates based on a reasonable range of data selections (e.g., all or part of the earlier hires as well as 13 
the “preferred” subcohort), model forms and input assumptions (as discussed, in the response to 14 
question 1 in Section 3.2.5.) These input assumptions should include inter alia exposure metrics and 15 
externally defined parameters, as discussed in the response to question 1 in Section 3.2.5. As noted 16 
in the current cancer risk assessment guidelines (EPA, 2005, page 3-29): 17 
  18 



The full extent of model uncertainty usually cannot be quantified; a partial characterization can 19 
be obtained by comparing the results of alternative models. Model uncertainty is expressed 20 
through comparison of separate analyses from each model, coupled with a subjective probability 21 
statement, where feasible and appropriate, of the likelihood that each model might be correct 22 
(NRC, 1994).  23 



The preferred model or models will be selected as a judgment based on quality of fit, and biological 24 
plausibility (including consistency with available mechanistic data). EPA (2005) provides a number of 25 
suggestions for comparing and synthesizing multiple estimates (Section 3.3.5, page 3-24 et seq.) EPA’s 26 
Cancer Guidelines provides the following suggestions (primarily addressing animal data, but equally 27 
applicable in principle to epidemiological results): 28 



• Combining data from different datasets in a joint analysis; 29 
• Combining responses that operate through a common mode of action; 30 
• Presenting a range of results from multiple datasets (in this case, the dose-response assessment 31 



includes guidance on how to choose an appropriate value from the range);  32 
• Choosing a single dataset if it can be justified as most representative of the overall response in 33 



humans, 34 
• A combination of these options.  35 



 36 
Ideally, different estimates might be quantitatively incorporated in an overall estimate by modeling the 37 
joint distributions of the major sources of uncertainty it has identified in its evaluation. However, the 38 
SAB recognizes the challenge of conducting such an analysis, and notes that simplified approaches such 39 
as using the geometric mean of several consistent and plausible upper bound estimates, or selection of a 40 
single preferred value based on health protection are frequently used in practice.  41 
 42 
There is uncertainty associated with a composite IUR for mesothelioma and lung cancer, because it 43 
relies on an assumption of independence of the endpoints. Other methods that do not require this 44 
assumption should be explored (See response to question 1 in Section 3.2.6.1)  45 



46 
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4. LONG-TERM RESEARCH NEEDS 1 



4.1. Epidemiology 2 



It would be informative and very important for NIOSH and ATSDR to continue monitoring mortality 3 
among Libby workers (including those residing in Libby and nearby towns such as Troy, Montana) and 4 
residents of Libby and nearby towns such asTroy, respectively, to determine the number of new lung 5 
cancers, mesotheliomas, and non-malignant pulmonary diseases (i.e., asbestosis) in these two 6 
populations.  7 
The last occupational ascertainment was through 2006; an additional five years of data should now be 8 
available. In addition to a dose-response evaluation, an overall SMR should be calculated for lung 9 
cancer in this population by comparison to both the Montana and U.S. populations. 10 
 11 
The previous ATSDR community SMR mortality survey was from 1979-1998. It should now be 12 
extended through 2011 and should include an analysis specific for community, non-occupationally 13 
exposed, individuals. Early-life exposure to LAA could possibly be obtained from surrogate interview 14 
information from the community population. Smoking, occupational, and residential histories should be 15 
obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease (i.e., asbestosis) 16 
categories. Data concerning previous Libby residents who had moved away (and died in other states) 17 
would need to be obtained by means of a special effort of ATSDR.  18 
 19 
A community cross-sectional respiratory health screening was conducted in Libby by ATSDR in 2000 20 
and 2001. A non-malignant respiratory health update since then would be useful. The appropriate 21 
smoking, occupational, and residential histories should be included. 22 
 23 



4.2. Mode of Action 24 



It would be valuable for future research on LAA mode of action to focus on biomarkers that are 25 
more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints 26 
(e.g., mesothelioma). Critical genotoxicity studies including mutagenesis and chromosomal 27 
aberration studies have not been investigated with LAA. Inhalation studies in animal models that can 28 
provide mechanistic and dose-response relationship should be conducted.  29 



4.3. Future Development of a TEM Method for PCM Equivalency 30 



EPA needs to develop a transmission electron microscopy (TEM) method that provides equivalent data 31 
to phase contrast microscopy (PCM). This TEM method development must first recognize fundamental 32 
differences between TEM and PCM analysis. Areas that need better definition include differences in 33 
analyzable areas, changes in PCM resolution over time, measuring complex fibrous structures, 34 
measuring obscured fibers, defining TEM analysis parameters more succinctly, recognition of several 35 
other measurement characteristics of importance (such as surface area), defining inter-laboratory 36 
variations and their causes, as well as other areas related to analysis. 37 
 38 
Other areas of analysis may include but not limited to: differences between PCM reticule areas and TEM 39 
grid opening areas that create biases; TEM rules with regard to fibers obscured by grid bars which create 40 
positive bias in TEM results; measurement of obscured, complex arrangements of fibers by TEM that 41 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



43 
 



differ from PCM counts; TEM measurement errors associated with fibers of various widths; differences 1 
between laboratories with interpretation of TEM counting rules; differences in 2 
magnification/orientations used for analysis; and other issues which create variation between analyses. 3 
 4 
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APPENDIX A: EPA’S CHARGE QUESTIONS 1 
 2 



EPA Charge to the SAB for the IRIS Toxicological Review  3 
     of Libby Amphibole Asbestos  4 



 5 
August 2011 6 



 7 
Introduction 8 
  9 
The U.S. Environmental Protection Agency (EPA) is seeking an external peer review of the scientific 10 
basis supporting the draft Toxicological Review of Libby Amphibole asbestos that will appear on the 11 
Agency’s online database, the Integrated Risk Information System (IRIS). IRIS is prepared and 12 
maintained by the EPA’s National Center for Environmental Assessment (NCEA) within the Office of 13 
Research and Development (ORD). An existing IRIS assessment for asbestos which includes a 14 
carcinogenicity assessment was posted on IRIS in 1988. The draft on which EPA is now seeking review 15 
is the first IRIS assessment specific to Libby Amphibole asbestos1.  16 
 17 
IRIS is a human health assessment program that evaluates qualitative and quantitative risk information 18 
on effects that may result from exposure to specific chemical substances found in the environment. 19 
Through the IRIS Program, EPA provides quality science-based human health assessments to support 20 
the Agency’s regulatory activities. Combined with specific exposure information, government and 21 
private entities use IRIS to help characterize public health risks of chemical substances in site-specific 22 
situations in support of risk management decisions. 23 
 24 
Libby Amphibole asbestos, found in vermiculite ore deposits near Libby, Montana, is comprised of a 25 
mixture of related mineral forms of amphibole asbestos: primarily winchite, richterite and tremolite with 26 
trace amounts of magnesioriebeckite, edenite, and magnesio-arfvedsonite. Health effects from exposure 27 
to Libby Amphibole asbestos are a potential concern for Libby residents, as well as workers and others 28 
who may have handled vermiculite mined in Libby, Montana. Additionally, vermiculite from Libby, 29 
Montana was incorporated into various consumer products, some of which may remain in place (e.g., 30 
vermiculite attic insulation in homes). 31 
 32 
The external review draft Toxicological Review of Libby Amphibole asbestos is based on a 33 
comprehensive review of the available scientific literature on the health effects of Libby Amphibole 34 
asbestos and was developed in adherence with general guidelines for risk assessment set forth by the 35 
National Research Council in 1983 (NRC, 1983)2 and numerous guidelines and technical reports 36 
published by EPA (see Section 1 of the assessment)3. Specifically, this draft IRIS assessment provides 37 
an overview of sources of exposure to Libby Amphibole asbestos, characterizes the hazard posed by 38 
exposure to Libby Amphibole asbestos for carcinogenicity and noncancer health effects based on the 39 
available scientific evidence, and presents a qualitative and quantitative health assessment, including the 40 



                                                 
1 The term “Libby Amphibole asbestos” is used in this document to identify the mixture of amphibole mineral fibers of 
varying elemental composition (e.g., winchite, richterite, tremolite, etc.) that have been identified in the Rainy Creek complex 
near Libby, Montana.  
2 NRC (1983). Risk Assessment in the federal government: managing the process. Washington DC: National Academy Press. 
3 http://www.epa.gov/iris/backgrd.html 
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derivations of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 1 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 2 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to Libby 3 
Amphibole asbestos.  4 



 5 
Charge Questions 6 
 7 
Below is a set of charge questions that address scientific issues in the draft human health assessment of 8 
Libby Amphibole asbestos. Please provide detailed explanations for responses to the charge questions. 9 
EPA will also consider the Science Advisory Board reviewer SAB comments on other major scientific 10 
issues specific to the hazard identification and dose response assessment of Libby Amphibole asbestos. 11 
Please identify and provide the rationale for approaches to resolve the issues where possible. Please 12 
consider the accuracy, objectivity, and transparency of EPA’s analyses and conclusions in your review.  13 
 14 
General Charge Questions: 15 
 16 
1. Is the Toxicological Review logical, clear, and concise?  Has EPA clearly, and in sufficient detail, 17 
presented and synthesized the scientific evidence for health hazards from Libby Amphibole asbestos? 18 
 19 
2. Please identify any additional peer-reviewed studies from the primary literature that should be 20 
considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 21 
 22 
Chemical-Specific Charge Questions: 23 
 24 
I. Background 25 
A. Mineralogy and Toxicokinetics 26 
1. In order to inform the hazard identification and dose response of Libby Amphibole asbestos, 27 
background material is included in the document briefly describing the mineralogy and toxicokinetics of 28 
asbestos and related mineral fibers (Section 2 and 3):  29 
 30 
a. Please comment on whether the presentation of the available data on the mineralogy of Libby 31 
Amphibole asbestos is clear, concise and accurate.  32 
 33 
b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 34 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 35 
this overview of general fiber toxicokinetics is clear, concise and accurate.  36 
 37 
II. Hazard Identification of Libby Amphibole Asbestos 38 
A. Noncancer Health Effects: 39 
1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole asbestos 40 
(Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the reference 41 
concentration (RfC). Please comment on whether the selection of this study population is scientifically 42 
supported and clearly described. If a different study population is recommended as the basis for the RfC, 43 
please identify this study and provide scientific support for this choice. 44 
 45 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



A-3 
 



2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to be an 1 
adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural thickening is 2 
associated with restrictive lung function, breathlessness during exercise and, for some individuals, 3 
chronic chest pain. Please comment on whether the selection of this critical effect and its 4 
characterization is scientifically supported and clearly described. If a different health endpoint is 5 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 6 
support for this choice. 7 
 8 
3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 9 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 10 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 11 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 12 
mechanistic information presented is used appropriately in the draft assessment.  13 
 14 
B. Carcinogenicity: 15 
1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 16 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 17 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 18 
weight of evidence characterization is scientifically supported and clearly described. 19 
 20 
2. Due to the limitations of the data available, the draft assessment concludes that there is insufficient 21 
information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please comment 22 
on whether this determination is appropriate and clearly described.  Note that in the absence of 23 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 24 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode 25 
of action can be established for Libby Amphibole asbestos, please identify the mode of action and its 26 
scientific support (i.e., studies that support the key events, and specific data available to inform the 27 
shape of the exposure-response curve at low doses).  28 
3. An occupational cohort of workers from Libby, Montana exposed to Libby Amphibole asbestos (i.e., 29 
the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk (IUR). 30 
Please comment on whether the selection of this study population is scientifically supported and clearly 31 
described. If a different study population is recommended as the basis for the IUR, please identify this 32 
study and provide scientific support for this choice. 33 
 34 
4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to serve as the 35 
basis for the derivation of the IUR. Please comment on whether this selection is scientifically supported 36 
and clearly described. If a different health endpoint is recommended for deriving the IUR, please 37 
identify this endpoint and provide scientific support for this choice. 38 
 39 
5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 40 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 41 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 42 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 43 
information in the draft assessment.  44 
 45 
III. Exposure-Response Assessment 46 
A. Inhalation Reference Concentration (RfC): 47 
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1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were reconstructed 1 
based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures from 1957 to 2 
1971 were estimated based on extrapolation from the available industrial hygiene data. The information 3 
used for the exposure reconstruction was based on employee interviews, court and company records, and 4 
the expert judgment of the researchers. Is the methodology used for the exposure reconstruction reported 5 
in Appendix F and the subsequent development of exposure estimates used in the analyses scientifically 6 
supported and clearly described? 7 
 8 
2. Exposure-response modeling was conducted using the incidence of localized pleural thickening in 9 
workers and cumulative exposure to estimate the point of departure (POD) for derivation of the RfC. 10 
EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the subcohort of 11 
workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 (when 12 
measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
3. EPA’s assessment also provides the results of alternative modeling approaches to derive a POD for 19 
localized pleural thickening. This modeling used the full Marysville worker data set with exposures 20 
from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates both 21 
cumulative exposure and time from first exposure as explanatory variables. Please comment on whether 22 
EPA’s rationale for presenting these alternative approaches is scientifically justified and clearly 23 
described. Please identify and provide the rationale if a different approach for identifying the most 24 
appropriate population within the cohort of Marysville workers is recommended as the basis for 25 
estimating a POD. 26 
 27 
4. EPA has evaluated potential confounders and covariates where data are available. Specifically, EPA 28 
has explored the influence of age, body mass index, smoking status, time since first exposure, gender, 29 
and alternative exposure metrics on model fit and evaluated their association with the modeled health 30 
outcomes (see Section 5.3). Are these analyses clearly described and appropriately conducted?  Are the 31 
results of these analyses appropriately considered in the RfC derivation?  Additionally, there is a 32 
possibility of exposure-dependent censoring in participant selection for the update of the Marysville 33 
cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have any specific 34 
recommendations for evaluating and, if appropriate, quantitatively addressing exposure-dependent 35 
censoring in these analyses? 36 
 37 
5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 38 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 39 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 40 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 41 
scientifically justified?   42 
 43 
6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to the POD 44 
for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference Dose and 45 
Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described?  If changes 46 
to the selected UFs are proposed, please identify and provide scientific support. Specifically, please 47 
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comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied in the 1 
derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects other than 2 
in the respiratory system, including other effects observed in community and laboratory animal studies 3 
(cardiovascular disease and autoimmune effects) that have not been well-studied (See Section 5.2.3 of 4 
the Toxicological Review); and lack of health data assessed at later time points. Is the rationale for the 5 
UFD appropriate and clearly described?  Please provide the rationale if a change in the UFD is 6 
proposed. 7 
 8 
7. Please comment on whether the document adequately describes the uncertainties and limitations in 9 
the methodology used to derive the RfC and whether this information is presented in a transparent 10 
manner. 11 
 12 
B. Inhalation Unit Risk (IUR): 13 
1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma mortality. 14 
The POD estimates for these endpoints are based upon analysis of the subcohort of workers first 15 
exposed after 1959 when the exposure data were judged to be better characterized. The exposure-16 
response modeling included consideration of a variety of exposure metrics that varied with time and 17 
incorporated different lag and decay parameters. Based on the results of the exposure-response 18 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 19 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 20 
analysis been appropriately conducted and clearly described?  If a different approach to exposure-21 
response analysis is recommended as the basis for the estimating the IUR, please identify the 22 
recommended methods and provide a rationale for this choice. 23 
 24 
2. Smoking is a strong independent risk factor for lung cancer and may be an important confounder of 25 
the lung cancer mortality analysis. Data on individual smoking habits and history were largely missing 26 
and could not be used to control for potential confounding in regression analyses. However, EPA used 27 
three approaches to evaluate the confounding issue, including restriction of the cohort and two analytic 28 
evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). Please comment on 29 
whether the methods and analyses are clearly presented and scientifically justified. If additional analyses 30 
are recommended, please identify the methods and scientific rationale.  31 
 32 
3. In order to derive an IUR which represents the combined risk of mortality from lung cancer or 33 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 34 
for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear extrapolation from 35 
the corresponding POD (i.e., the lower 95% confidence limit on the exposure associated with 1% extra 36 
risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR was then determined as a 37 
combined upper bound risk estimate for mortality considering both cancers. Has this approach been 38 
appropriately conducted and clearly described? 39 
 40 
4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this adjustment 41 
scientifically supported and clearly described?  If another adjustment approach is recommended as the 42 
basis for the IUR, please identify that approach and provide the scientific rationale. 43 
 44 
5. Please comment on whether the document adequately describes the uncertainties and limitations in 45 
the methodology used to derive the IUR and whether this information is presented in a transparent 46 
manner.  47 
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8/13/12 Draft 
 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 



 
Subject:  SAB Recommendations for EPA’s FY2012 Scientific and Technological 



   Achievement Awards  
 
Dear Administrator Jackson:    



 
The EPA Science Advisory Board (SAB) is pleased to transmit its recommendations for the FY 2012 
Scientific and Technological Achievement Awards (STAA). The STAA program was established in 
1980 to recognize EPA employees who have made outstanding contributions to the advancement of 
science and technology through their publications in peer-reviewed literature or books. The SAB has 
been asked by EPA’s Office of Research and Development to review EPA’s nominated scientific papers 
and make recommendations for awards. We are pleased to continue to play an important role in the 
STAA program. 
  
This year, the Agency submitted a total of 106 nominations comprised of 160 publications in 14 science 
and technology categories. The SAB excluded two nominations from consideration since they did not 
meet the eligibility criteria. Of the 104 remaining nominations, the SAB recommends 43 for monetary 
awards and another 36 as deserving of Honorable Mention. Of the nominations recommended for 
monetary awards, 4 were recommended for Level I, the highest award; 10 for Level II; and 29 for Level 
III. The SAB’s recommendations are provided in the enclosed appendices. 



 
The SAB concludes that the 2012 STAA nominations are of very high quality, and commends the 
Agency for its superior research publications. The SAB also appreciates the Agency’s implementation of 
the SAB recommendations from last year’s review regarding STAA nomination procedures. This year, 
the SAB has additional recommendations to further strengthen the STAA program.  
 
The SAB applauds the Agency’s public recognition of the scientific work of EPA scientists and 
engineers through publication in the peer-reviewed literature. Thank you for providing the SAB with the 
opportunity to assist the Agency with this important program. The SAB looks forward to reviewing the 
FY 2013 nominations.  
 
 
Enclosures  
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NOTICE 
 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 
advisory group providing extramural scientific information and advice to the Administrator and other 
officials of the Environmental Protection Agency. The Board is structured to provide balanced, expert 
assessment of scientific matters related to the problems facing the Agency. This report has not been 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 
http://www.epa.gov/sab.   
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1. BACKGROUND 1 
 2 



EPA’s Scientific and Technological Achievement Awards (STAA) were established in 1980 to 3 
recognize the Agency’s scientists and engineers who published their technical work in the peer-reviewed 4 
literature. The STAA program is administered and managed by the EPA Office of Research and 5 
Development (ORD). Each year, the EPA Science Advisory Board (SAB) has been asked to review the 6 
EPA’s nominated scientific publications and make recommendations for awards. The SAB was charged 7 
to review nominations and provide recommendations for each nomination in consideration of the EPA’s 8 
criteria for STAA awards. The EPA announced the call for nominations for the 2012 STAA program to 9 
senior managers and employees in January 2012 (Appendix A). ORD screened nominations for 10 
conformance with EPA’s STAA Nomination Procedures and Guidelines. The Guidelines describe the 11 
award levels, eligibility criteria, and the award criteria. In June 2012, ORD submitted to the SAB Staff 12 
Office 106 nominations for 2012 STAA awards in 14 possible science and technology categories.   13 
 14 
The EPA’s criteria for STAA Program awards are as follows: 15 
 16 



• Level I awards are for nominees who have accomplished an exceptionally high-quality research 17 
or technological effort. The nomination should recognize the creation or general revision of a 18 
scientific or technological principle or procedure, or a highly significant improvement in the 19 
value of a device, activity, program, or service to the public. It must be at least of national 20 
significance or have high impact on a broad area of science/technology. The nomination must be 21 
of far reaching consequences and recognizable as a major scientific/technological achievement 22 
within its discipline or field of study. 23 



 24 
• Level II awards are for nominees who have accomplished a notably excellent research or 25 



technological effort that has qualities and values similar to, but to a lesser degree, than those 26 
described under Level I. It must have timely consequences and contribute as an important 27 
scientific/technological achievement within its discipline or field of study.  28 



 29 
• Level III awards are for nominees who have accomplished an unusually notable research or 30 



technological effort. The nomination can be for a substantial revision or modification of a 31 
scientific/technological principle or procedure, or an important improvement to the value of a 32 
device, activity, program, or service to the public. It must relate to a mission or organizational 33 
component of the EPA, or significantly affect a relevant area of science/technology.  34 



 35 
• Honorable Mention is a fourth, non-cash level award for nominations which are noteworthy but 36 



which do not warrant a Level I, II or III award. Honorable Mention applies to nominations that: 37 
(1) may not quite reach the level described for a Level III award; (2) show a promising area of 38 
research that the SAB wants to encourage; or (3) show an area of research that the SAB believes 39 
is too preliminary to warrant an award recommendation at this time.  40 



 41 
 42 
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2. SAB REVIEW PROCEDURE 1 
 2 



In response to the EPA’s request, the SAB Staff Office formed a new SAB STAA Committee to review 3 
the nominations. The Committee was formed in accordance with the SAB process as described in the 4 
SAB 2002 publication, Panel Formation Process: Immediate Steps to Improve Policies and Procedures 5 
(EPA-SAB-EC-COM-02-003).  6 
 7 
All nominations and nomination evaluation criteria were provided to the Committee in advance of the 8 
review meeting. The SAB review consisted of a two-step process: an initial review of each nomination, 9 
followed by a Committee discussion of all nominations. The initial review of each nomination was 10 
conducted by two or three members. Committee members provided their individual initial ratings of the 11 
nominations based on the EPA’s award criteria as described under Section 1. The Committee met at a 12 
closed meeting on July 23-24, 2012, in Arlington, VA. The meeting was closed to the public to protect 13 
the personal privacy of the authors. Committee members discussed all nominations (see Table 1), and 14 
were asked to recuse themselves from the Committee deliberations on selected nominations to avoid an 15 
appearance of a lack of impartiality. The Committee reached consensus on the recommendations for 16 
awards. The Committee also discussed administrative recommendations for improving the STAA 17 
nomination process.  18 
 19 
  20 
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 1 
Table 1. 2012 STAA Nominations by Topic Category 2 



 3 
Topic Number of Nominations Submitted to SAB  



Control Systems and Technology 2 
Ecological Research 24 
Energy and the Environment 1 
Environmental Policy and Decisionmaking 
Studies 



6 



Health Effects Research and Human Health 
Risk Assessment 



16 



Homeland Security 2 
Industry and the Environment 3 
Integrated Risk Assessment 3a 
Monitoring and Measurement Methods 13b 
Other Environmental Research 6 
Review Articles 9 
Risk Management and Ecosystem 
Restoration 



1 



Sustainability and Innovation 4 
Transport and Fate 16 
TOTAL 106 



 4 
 5 



a One nomination submitted a news article for award.  The SAB excluded this nomination because it did 6 
not meet the eligibility requirements for peer review (i.e., it was not published in a peer reviewed journal 7 
or as a peer reviewed book chapter).   8 
 9 
b One nomination submitted ten publications for award.  The SAB excluded this nomination because it 10 
did not meet the eligibility requirements (i.e., exceeded limits of each nomination to three publications). 11 
 12 
  13 
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3. AWARD RECOMMENDATIONS 1 
 2 
Table 2 summarizes the awards by year since 2002, including the recommendations for 2012. The 3 
Committee recommended 43 nominations for 2012 STAA monetary awards and another 36 for 4 
Honorable Mention. Of the works recommended for monetary awards, 4 were recommended for Level I, 5 
10 for Level II, and 29 for Level III. Appendix B lists the recommended monetary awards and 6 
nominations that deserve an Honorable Mention. The final rankings were agreed to at the meeting by 7 
Committee consensus. One award was based upon a vote by the Committee members as to yes, no, or 8 
abstension. Table 3 summarizes the distribution of 2012 award recommendations among categories.   9 
 10 
 11 



 12 
Table 2. Comparison of Award Recommendations over Time 13 



Award 
Level 



FY 
2002 



FY 
2003 



FY 
2004 



FY 
2005 



FY 
2006 



FY 
2007 



FY 
2008 



FY 
2009 



FY 
2010 



FY 
2011  



FY 
2012 



Nominations 
Reviewed 



140 136 146 110 90 140 130 109 121 130 104a 



Level I 4 
 (3%) 



7  
(5%) 



6  
(4%) 



3  
(3%) 



5  
(6%) 



5  
(4%) 



5  
(4%) 



3  
(3%) 



5  
(4%) 



3  
(2%) 



4  
(4%) 



Level II 7  
(5%) 



18 
(13%) 



13 
(9%) 



6  
(5%) 



11 
(12%) 



13 
(9%) 



16 
(12%) 



22 
(20%) 



14 
(12%) 



13  
(10%) 



10 
(10%) 



Level III 26 
(19%) 



29 
(21%) 



32 
(22%) 



30 
(27%) 



29 
(32%) 



37 
(26%) 



30 
(21%) 



31 
(28%) 



42 
(35%) 



35  
(27%) 



29 
(28%) 



Honorable 
Mention 



39 
(28%) 



33 
(24%) 



37 
(25%) 



31 
(28%) 



26 
(29%) 



45 
(32%) 



43 
(33%) 



25 
(23%) 



33 
(27%) 



44  
(34%) 



36 
(35%) 



Not 
Recommended 



64 
(46%) 



49 
(36%) 



58 
(40%) 



40 
(36%) 



19 
(21%) 



40 
(29%) 



36 
(28%) 



28 
(26%) 



27 
(22%) 



35  
(27%) 



25  
(24%) 



 14 
 15 
a Two nominations were considered ineligible for consideration by the SAB (see Table 1). 16 
  17 
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 1 
 2 



Table 3. Summary Number of Award Recommendations by Category for FY2012 3 
Nomination Categories Total 



Nominations 
Award Levels Honorable 



Mention 
  I II III Total  



Control Systems and Technology 2 0 0 0 0 1 
Ecological Research 24 0 3 7 10 7 



Energy and the Environment 1 0 0 1 1 0 



Environmental Policy and 
Decision making Studies 



6 1 0 3 4 1 



Health Effects Research and 
Human Health Risk Assessment 



16 2 2 4 8 7 



Homeland Security 2 0 0 0 0 0 
Industry and the Environment 3 0 0 1 1 0 
Integrated Risk Assessment 2 0 1 0 1 0 



Monitoring and Measurement 
Methods 



12 0 1 2 3 6 



Other Environmental Research 6 0 1 2 3 3 
Review Articles 9 0 0 3 3 3 



Risk Management and Ecosystem 
Restoration 



1 0 0 0 0 0 



Sustainability and Innovation 4 0 0 1 1 2 
Transport and Fate 16 1 2 5 8 6 



TOTALS: 104 4 10 29 43 36 
 4 



 5 
 6 
 7 
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4. ADMINISTRATIVE RECOMMENDATIONS 1 
  2 



The SAB appreciates the EPA’s implementation of the recommendations from last year’s SAB report to 3 
the Administrator that improves the nomination process and enhances the integrity of the program. In 4 
particular, the SAB concludes that almost all of the 2012 nominations adhered to existing STAA 5 
program guidelines.  6 
 7 
The SAB has the following recommendations to further strengthen the STAA program in future years:  8 
 9 
Additional Requirements for Nomination Form: 10 
 11 



• Each nomination should include information on previous STAA awards received by primary 12 
author or co-authors.  The current nomination form requires a description of the relationship 13 
between the current nomination to any previous or current nomination(s) with similar subjects 14 
authored by the same group or subgroup.  The SAB recommends that the current nomination 15 
form also provide information on whether any of these previous nominations received STAA 16 
awards.   17 



• Each nomination should include all supplemental materials submitted to journals.  Many 18 
journals encourage authors to submit supplementary information with their papers to assist the 19 
journal as it decides whether to publish the authored paper. The STAA criteria allow 20 
nominations to include supplemental material relevant to the nomination. The Committee 21 
encourages submitters to include supplementary information sent to journals since such material 22 
frequently provides useful context on the quality and innovativeness of the research and the 23 
potential consequences of the research within its discipline or field of study.    24 



Assurance of Completeness of Nomination Package: 25 
 26 



• EPA should ensure that each nomination describes its relevance to EPA’s mission. The 27 
Agency’s criteria for eligibility for awards include that nominations should describe their 28 
importance and impact upon the ability of the Agency to better accomplish its mission. Several 29 
nominations did not discuss how the publications relate to EPA’s mission nor discuss how the 30 
publications have a direct impact on human health or the environment. The SAB requests that all 31 
nominations state how the nominated papers are expected to represent an important advancement 32 
of scientific knowledge or technology relevant to EPA’s mission and human health or the 33 
environment.   34 



• Each nomination should discuss the relationship between publications within nominations 35 
comprised of multiple publications. The Agency’s nomination criteria include that up to three 36 
publications may be combined into one nomination if the publications have similar subjects and 37 
authors. Several nominations for 2012 STAA recognition did not discuss the link between 38 
subject matter for the different publications submitted as part of a single nomination. The SAB 39 
recognizes the importance of recognizing contributions made through the total output of EPA 40 
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authors, and encourages EPA to ensure that the justifications for nominations comprising more 1 
than one publication clarify the relationship between publications within such nominations.2 
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APPENDIX A - CALL FOR NOMINATIONS FOR THE 2012 STAA PROGRAM  2 



 3 
 4 



 5 
January 17, 2012 6 



 7 
MEMORANDUM 8 
 9 
 10 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  11 
 12 
FROM: Paul T. Anastas 13 



Assistant Administrator  14 
 15 
TO:    Assistant Administrators 16 



Associate Administrators 17 
Regional Administrators 18 



 19 
It is a pleasure to announce this year's call for nominations for the 2012 Scientific and Technological 20 
Achievement Awards (STAA) program. This is an Agency-wide competition, judged by the Science 21 
Advisory Board (SAB), which recognizes outstanding published scientific and technical papers by the 22 
Agency's staff. This year’s nominations will be accepted via electronic submission to 23 
nomination.STAA@epa.gov. 24 



 25 
Attached are nomination procedures and guidelines, a program schedule, and nomination forms. Official 26 
2012 nomination forms are available for your convenience in MS Word and data entry capable Portable 27 
Document Format (PDF) at http://epa.gov/ncer/staa/. All nominations must be received no later than 28 
midnight ET Friday, February 17, 2012. Instructions for completion and electronic submission of 29 
nomination packages are attached. Please contact Todd Peterson at (703) 308-7224 or email him at 30 
peterson.todd@epa.gov if there are any questions. 31 
 32 
 33 
cc:  EPA Science Advisory Board 34 



EPA Program Offices 35 
EPA Regional Offices 36 
ORD Center/Laboratory Directors 37 



 38 
 39 
Attachments 40 
  41 





mailto:nomination.STAA@epa.gov
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January 17, 2012 2 



 3 
 4 
EPA SEEKING APPLICATIONS FOR 2012 STAA AWARDS  5 
 6 
MEMORANDUM 7 
 8 
 9 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  10 
 11 
FROM: Paul T. Anastas 12 



Assistant Administrator (8101R) 13 
 14 
TO:    All EPA Employees 15 
 16 
 17 
I am pleased to issue this year's call for nominations for the EPA's prestigious 2012 Scientific and 18 
Technological Achievement Awards (STAA). Each year, EPA recognizes outstanding papers written by 19 
the Agency's staff and published in scientific and technical journals. STAA is open to all EPA 20 
employees. Nominations are judged by the EPA's Science Advisory Board (SAB), and managed by the 21 
Office of Research and Development. Nominations can be submitted in the following categories: 22 
 23 



- Control Systems and Technology 24 
- Ecological Research 25 
- Health Effects Research and Human Health Risk Assessment 26 
- Monitoring and Measurement Methods 27 
- Transport and Fate 28 
- Review Articles 29 
- Risk Management and Ecosystem Restoration 30 
- Integrated Risk Assessment 31 
- Environmental Policy and Decision-Making Studies 32 
- Homeland Security 33 
- Industry and the Environment 34 
- Energy and the Environment 35 
- Sustainability and Innovation 36 
- Other Environmental Research 37 



 38 
STAA winners are eligible for monetary awards. 39 
 40 
This year's nominations will be accepted via electronic submission to nominations.STAA@epa.gov. 41 
You can find the nomination forms and guidelines and additional information about the STAA program 42 
at www.epa.gov/ncer/staa/. Nominations will be accepted until midnight ET on Friday, February 17, 43 
2012. Should questions arise, please contact Todd Peterson at (703) 347-7224 or peterson.todd@epa.gov 44 
. 45 
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 1 
APPENDIX B - NOMINATONS RECOMMENDED FOR STAA AWARDS  2 



 3 
Note: The Appendix B list of Recommendations for 2012 STAA Program Awards is not provided for 4 
review by the 2012 STAA Committee. This list will be appended to the final letter to the Administrator 5 
after completion of the quality review by the chartered SAB. 6 
 7 
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The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board 
(SAB) quality reviews  



Purpose:  to describe the role and involvement of chartered SAB members and Board liaisons in 
the quality review of draft advisory reports developed by SAB panels, subcommittees, and work 
groups.   



• This protocol supplements the SAB Staff Office publication, Advisory Committee 
Meetings and Report Development: Process for Public Involvement, which describes the 
general order of business at a public advisory committee meeting or teleconference and 
the role of key participants [i.e., the Designated Federal Officer (DFO), the chair of the 
committee, members of the committee, representatives of EPA offices, and members of 
the public]. 



• Quality review is a key function of the chartered SAB (the Board).  Draft reports 
prepared by SAB committees, panels, or work groups must be reviewed and approved by 
the Board before transmittal to the EPA Administrator.  The Board makes a 
determination in an open, public meeting consistent with Federal Advisory Committee 
Act (FACA) about the quality of all draft reports and determines whether the report is 
ready to be transmitted to the EPA Administrator. 



The Quality Review Process 



• The quality review begins after a panel, committee, or work group concurs on a draft 
report. 



Before the quality review: 



o Board members review the SAB draft report scheduled for quality review and 
provide written responses to four quality review questions a  week before the 
quality review: 



1. Were the charge questions adequately addressed? 



2. Are there are any technical errors or omissions in the report or issues that 
are not adequately dealt with in the draft report? 



3. Is the draft report clear and logical?   



4. Are the conclusions drawn or recommendations provided supported by the 
body of the draft report? 



The written comments do not need to repeat the original charge questions or 
summarize the report; it is most helpful if they simply directly address the four 
quality review questions. 





http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf


http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf
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As part of the quality review, Board members also should comment on the 
alignment and consistency of the message given in the Letter to the 
Administrator, the Executive Summary, and body of the report. 



o Board members with expertise closely linked to the subject matter of the draft 
report are asked to serve as lead reviewers to begin the quality review discussion. 
 The SAB Chair asks lead reviewers to summarize their major comments 



on the draft report orally. 
o The majority of reports for quality review are SAB peer reviews of draft EPA 



documents by an appointed SAB panel or committee.  Occasionally, an SAB 
panel or committee develops an original report.  In either case, Board members do 
not repeat the work of the SAB committee or panel.   



o If the SAB draft report is a peer review, it may be helpful for SAB members to 
examine the Agency document that was the focus of the draft report.  It may also 
be useful in any quality review to examine the history of the SAB advisory 
activity associated with the draft report.  The DFO provides Board members with 
a web link to the “advisory activity page” on the SAB website.  That page 
provides links to all the public meetings associated with the development of the 
draft report.  Chartered SAB members can access all public comments previously 
received related to these meetings. 



o Written public comments are made available to Board members for consideration 
before the quality review meeting. 



o Board members are asked to submit responses to Supplemental Ethics Questions 
(Part 6 of Form 3110-48, the Confidential Financial Disclosure Form for Special 
Government Employees Serving on Federal Advisory Activities at the U.S. 
Environmental Protection Agency) prior to each quality review. SAB Staff Office 
reviews this information to determine if members have conflicts of interest or an 
appearance of a lack of impartiality.   



o Liaison members to the chartered SAB from other EPA scientific advisory 
committees are asked to participate in the quality review but may not vote as 
members of the chartered SAB on the disposition of the draft report. 



During the quality review teleconference or meeting: 



o After the DFO opens the public meeting and takes roll and the SAB chair reviews 
the agenda, quality reviews typically follow a standard protocol: 
• The chair of the panel, committee or work group responsible for the draft 



report provides a brief overview of draft report. 
• The SAB chair asks EPA representatives for any remarks 
• The SAB chair introduces members of the public providing oral 



comments. 
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• Public is allowed to provide oral comments (usually 3 minutes for each 
speaker or organization at a teleconference and 5 minutes for each speaker 
at a face-to-face meeting). The SAB chair asks if the chartered SAB has 
any clarifying or follow-up questions for the public commenter(s). 



• The SAB chair asks lead reviewers to describe their significant comments 
briefly (generally no more than five minutes each). 



• The SAB chair asks the chair of the authoring panel, committee or work 
group to respond to comments. 



• The SAB chair asks if other SAB members would like to provide 
substantive comments. 



• The SAB chair asks for a motion for an SAB decision to approve the draft 
report to transmit to the Administrator and asks for the motion to be 
seconded.  Motions typically fall into the following categories: 
1. approval of the report (either “as is” or subject to agreed-upon 



revisions or corrections, and review by Chair); 
2. approval of the report subject to re-review by designated Board 



members; or 
3. return of the draft report to the authoring panel or committee for 



further work so that a revised report may be brought before Board for 
a second Quality Review. 



• The Board also may recommend that the SAB Staff Office constitute an 
entirely new committee or panel to complete the advisory activity. 



• The SAB chair entertains discussion of the motion.  The motion may be 
amended after discussion. 



• The SAB chair asks for a vote and summarizes the decisions reached by 
the chartered SAB. 



After the quality review teleconference or meeting: 



o The DFO prepares written minutes of the meeting as required by the Federal 
Advisory Committee Act.  The SAB chair reviews and certifies the minutes 
within 90 days of the quality review.  The DFO then posts the minutes on the web 
page for the quality review. 



o SAB staff work with the chair of the authoring panel, committee or work group to 
implement the decision of the chartered SAB. 



o If the chartered SAB approves the report or approves it subject to certain edits and 
conditions that are subsequently met by the chair of the authoring panel, 
committee or work group, the SAB Staff Office transmits the approved report to 
the EPA Administrator and posts the report on the SAB Web site. 



 












The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1)     Were the charge questions to the committee adequately addressed?
2)     Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


3)     Is the draft report clear and logical?
4)     Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o    Background on the SAB advisory activity, 
o    Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support
of Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.
    
The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review:


o    Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the
Office of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity is found on the SAB website, 
o    Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 
Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
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Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov








From: Solomon, Gina@EPA
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/21/2012 12:01 PM


Sorry! I've been a bit overloaded this week. I'm hoping to get them done today, if i
dont have too many interruptions. I'm mostly through the document. It looks pretty
good overall. Sorry for the delay!
-Gina


-------- Original message --------
Subject: Checking in on your lead reviewer comments for the draft Libby report 
From: Angela Nugent <Nugent.Angela@epamail.epa.gov> 
To: "Solomon, Gina@EPA" <Gina.Solomon@calepa.ca.gov> 
CC: 


Hi Gina, 


Sorry that there is so much work for you and Board members at the end of our fiscal year! 


I hope you don't mind my checking in on the status of your comments.  I hope to circulate and post a
compilation of comments today. 


Hoping all is going well, 
Angela 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Elizabeth Anderson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: SAB Panel Report Revisions:  Draft Libby Amphibole Asbestos IRIS Assessment
Date: 10/23/2012 06:09 PM
Attachments: 2012-10-23 E.Anderson Comments re LPT and Ferson.pdf


 
Dr. Angela Nugent
Designated Federal Officer
EPA Science Advisory Board (1400R)
1200 Pennsylvania Avenue, N.W.
Mail Code: 1400R
Washington, DC 20460


 
Re: SAB Panel Report Revisions; Draft Libby Amphibole Asbestos


IRIS Assessment
 
Dear Dr. Nugent:
 
            Attached are comments that arise out of the September 25, 2012 chartered SAB
teleconference on the Libby Amphibole Asbestos IRIS Assessment, and certain portions of
the Draft Report that are currently being revised.  Please circulate these comments and
accompanying attachments to members of the chartered SAB, to the chairperson of the
reviewing Panel, and also to the all members of the reviewing Panel.
 
            Please feel free to contact me if you have any questions.  Thank you.
 
Sincerely,
 
 
Elizabeth L. Anderson, Ph.D., ATS Fellow
 
 
 
Elizabeth L. Anderson, Ph.D., Fellow ATS
Group Vice President for Health Sciences and Principal Scientist
Exponent
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Phone
(571) 227-7299 - Fax
(703) 624-6561 - Cell
 
 
 



mailto:elanderson@exponent.com
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Comments to full SAB Panel on “Draft Toxicological Review of Libby Amphibole 
Asbestos” (EPA/635/r/002a); Follow up to Chartered SAB’s Written Comments 
and September 25, 2012 Teleconference  



Elizabeth L. Anderson, Ph.D., ATS Fellow.  



Exponent, Inc.  



October 2012  



 
This comment concerns two of the issues that require revision to the Panel’s draft report 
to satisfy the directives of the chartered SAB regarding EPA’s “Draft Toxicological 
Review of Libby Amphibole Asbestos.  Among other topics, the chartered SAB asked 
for revisions of the Panel draft report concerning: 1) the controversial subject of whether 
reduced pulmonary function has been demonstrated to be casually related to localized 
pleural thickening (“LPT”); and 2) the absence in the draft report of an explanation as to 
Dr. Scott Ferson’s non-concurrence.   Attached are several emails concerning these two 
topics.  These emails contain explanations provided by SAB Panelists during their 
deliberations.  These SAB Panelist explanations are not posted on the SAB website, but 
were obtained on October 16, 2012 through a FOIA request. The emails provide 
additional information regarding the Panel’s deliberation on LPT as a critical noncancer 
endpoint and reveal confusion regarding application of EPA guidance to selection of 
that critical endpoint. They also explain Dr. Ferson’s non-concurrence.   
 
In addition to providing the Panel’s emails, this comment supplements my prior 
comments and explains that the Panel’s conclusion regarding LPT does not reflect the 
weight of evidence and fails to provide EPA the requested advice on LPT.  In my joint 
comments with Dr. David Hoel to the SAB Panel on April 9, 2012, we explained that the 
weight of evidence does not support a scientific conclusion that LPT is an appropriate 
critical endpoint because it is still highly debated in the medical/scientific community 
whether or not LPT impairs lung function.  EPA would be taking a novel approach if it 
derives an RfC from an endpoint that has not been demonstrated to cause impairment, 
and this is especially true given the unprecedented step by EPA to formulate an RfC for 
an asbestos fiber.     
 



1. Correspondence Amongst the Panelists Demonstrates Confusion; How to Apply 
EPA Guidance for Identifying Critical Endpoints to Localized Pleural Thickening.   
 



I have been trying to understand why the pulmonologists on the Panel are supporting 
statements in the draft report (8/30/12 version) that are at odds with the clear weight of 
scientific literature.  Recent panelist emails seem to provide two explanations in 
response to public comments on this issue.   



 First, the panel may have discounted the accepted clinical understanding that 
LPT has not been shown to impair lung function and instead may be trying to 
apply an undefined “public health” meaning to the term “adverse effect.”  



 Second, one email clarifies that the “association” between LPT and changes in 
lung function that the Panel’s draft report discusses is an “independent” 
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association because studies have not proven a direct causal association.  In 
other words, in the Panel’s view, even if the lung function changes are due to 
undetected early asbestosis or obesity, the concurrent presence of LPT provides 
a sufficient independent “association” to support use as an endpoint under at 
least one panelist’s explanation.  However, this is not how IRIS determinations of 
the critical endpoints are made.   



 
On the first point, by discounting the accepted clinical understanding that LPT has not 
been shown to impair lung function, the Panel has failed to provide EPA with the 
requested guidance on LPT as the critical effect.  We recommend that the Panel 
provide EPA with an objective and clinically and scientifically based response that does 
not gloss over unresolved scientific issues.  For example, please see the attached email 
explanation dated July 28, 2012, suggesting a sharp distinction between application of 
clinical experience and the standard of review that the Panel is applying to the risk 
assessment.  This is an excerpt of that email:  
 



“It may be helpful for the EPA to more fully explain Rfc version of 
health effect vs clinical disease.  ATS document focused on clinical 
asbestos-related disease.  Clinicians / others are so used to 
reassuring patients that plaques are no big deal, don‟t affect lung 
function (esp as typically past exposure can‟t do anything about), 
that they may need an extra reminder as far as Rfc / the public 
health perspective.  It took me a while to remember this after 
„minimizing‟ plaques with individual patients for so long.”1 
   



This email seems to suggest that clinical experience and the clear findings of the 
American Thoracic Society (ATS) are not being applied by the Panel, including the ATS 
finding for patients with pleural plaques that “decrements when they occur are probably 
related to early, subclinical fibrosis” and “even so, most people with pleural plaques 
alone have well preserved lung function.”  It is incorrect for clinical findings to be 
disregarded in an evaluation of “adverse effects.”  Instead, under controlling EPA 
guidance, an “adverse effects” evaluation should be based upon clinical observations 
and the very type of epidemiological literature upon which the ATS based its 
conclusions.    
 
EPA defines adverse effect as “[a] biochemical change, functional impairment, or 
pathologic lesion that affects the performance of the whole organism or reduces an 
organism's ability to respond to an additional environmental challenge.”2   An adverse 
effect must have biological significance such that it:  
 



 “is likely to impair the performance or reduce the ability of an 
individual to function or to respond to additional challenge 



                                                 
1
 Email sent by Dr. Redlich on July 28, 2012.  (Attachment 1). 



2
 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Part F, 



Supplemental Guidance for Inhalation Risk Assessment (Jan. 2009) at 9, emphasis added, available at 
www.epa.gov/oswer/riskassessment/ragsf/pdf/partf_200901_final.pdf. 
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from the agent. Biological significance is also attributed to effects 
that are consistent with steps in a known mode of action. Statistical 
significance quantifies the likelihood that the observed effect is not 
due to chance alone. Precedence is given to biological 
significance, and a statistically significant change that lacks 
biological significance is not considered an adverse 
response.”3 



 
Under the above EPA guidance and definitions, adverse effect is determined based 
upon clinical experience and epidemiological data, and depends upon a finding of a 
clinically significant impairment.  As explained in my April 9, 2012 comments and in 
other public comments, no finding of clinically significant impairment due to LPT can be 
supported based upon the weight of the scientific literature. 



 
Regarding the second point, the EPA guidance makes clear that a coincident or 
independent association among effects is not enough to establish an adverse effect.  
Thus, any supposed “independent” association is insufficient to support a conclusion 
that LPT causes lung impairment.  Instead, a finding of an “adverse effect” requires 
more than chance or an independent association among separate effects; we are 
looking for an impairment that is causally related to the pleural plaques in order for LPT 
to be a critical endpoint.  One has not been demonstrated.  Nevertheless, the following 
email dated June 27, 2012 suggests the opposite: that a biomarker alone or an 
independent relationship that only suggests an “association” is sufficient to support the 
endpoint. I find this interpretation to be at odds with the general application of EPA 
guidance for establishing a critical endpoint.   
 



“With regard to lung function changes, the point of my remarks is 
that regardless of whether or not LPT is associated with 
observable lung function changes, it is in and of itself an 
irreversible pathological change in tissue structure. Risk 
assessment guidelines identify that endpoint as a suitable (and 
indeed, fairly severe) endpoint for use in risk assessment, 
regardless of whether functional changes are observed as a result 
of or associated with that finding. The panel subsequently 
discussed the question of whether, in addition to LPT, the 
amphibole exposures were also associated with observable lung 
function changes in the dose range of interest, and it was 
concluded that they were. It appears that LPT findings are not 
invariably associated with observable lung function changes, or 
vice versa: how much of this is due to relative insensitivity and 
imprecision of these clinical evaluations, or merely to the fact that 



                                                 
3
 EPA. A Review of the Reference Dose and Reference Concentration Process (Dec. 2002) at 4-11, 



emphasis added, 
available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a statistically significant 
change that lacks biological significance is not considered an adverse response.”). 
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they are seldom done simultaneously on the same subject, is 
unclear. However, the risk assessment conclusions are simpler: 
both LPT and lung function changes are separately 
demonstrable effects of exposure to amphiboles, which may 
be considered independently in determining dose response 
relationships for adverse effects.”4   
 



Again, the full email is attached so it can be reviewed and assessed in full. The panel 
member author of this email appears to be saying that regardless of whether LPT is 
associated with observable lung function changes or not (and he seems to concede that 
this is an unresolved question), it is sufficient, for purposes of establishing LPT as an 
endpoint, that LPT and lung function changes are “separately demonstrable” effects of 
exposure to amphiboles.  As noted in the portion of the EPA guidance cited above, this 
showing is insufficient to establish LPT as an endpoint.  
 
It seems that these emails acknowledge precisely the point that Dr. David Hoel made to 
the chartered SAB on September 25, 2012: that scientific literature has not established 
a causal relationship between pleural plaque and any lung function change.  
Furthermore, the attached email confirms that pulmonologists offer clinical advice 
consistent with this scientific understanding.  The experts seem to be in accord on this 
issue.  The confusion lies in the Panel’s erroneous application of the EPA policy 
regarding what is an “adverse effect” either by applying a novel undefined “public 
health” standard that disregards clinical and scientific knowledge or by inflating the 
significance of a biomarker.  EPA has asked for the SAB’s input on the scientific point: 
“Please comment on whether the selection of this critical effect [LPT] is scientifically 
supported and clearly described.” 
 
EPA has not asked for SAB guidance on EPA’s existing policy for critical effects nor has 
EPA asked the SAB to expand EPA’s policy on adverse effects.   EPA would be best 
served by an objective and clinically and scientifically based response that does not 
gloss over unresolved scientific issues. 
    



2. Dr. Ferson Explained in an Email Precisely Why He Refused to Concur with the 
Report.   



 
The chartered SAB asked questions about the basis of Dr. Ferson’s non-concurrence 
with the Panel’s draft report.  Emails from Dr. Ferson were included in the FOIA 
response identified above.  (Attachments 3 and 4).  These indicate his concern about 
EPA discarding large amounts of data and its acceptance of “much more arbitrary and 
less reliable” results because of the limited data employed.  Though raised in the 
context of the Libby data, Dr. Ferson’s concern and rationale seem equally applicable to 
the Rohs data, where EPA similarly discarded large amounts of data.  Thus, Dr. 
Ferson’s concern has implications for both the IUR and the RfC.  As the chartered SAB 
made clear, the Panel’s draft report should be revised to include a clear and accurate 
statement of Dr. Ferson’s non-concurrence and the reasons for it.  Alternatively, the 



                                                 
4
 Email from Dr. Salmon, June 27, 2012 (emphasis added).  (Attachment 2). 
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Report should be revised to advise that EPA make use of the larger amount of available 
data to improve the validity of the analysis. 
 
Thank you for your time and attention to these short supplemental but very important 
comments. 
   
  











 



 



 



ATTACHMENT 1 











From: Redlich, Carrie
To: Diana-M Wong/DC/USEPA/US@EPA; Agnes Kane
Subject: Word of explanation re LPT associated with increased risk meso, lung ca
Date: 07/28/2012 09:04 PM
Attachments: asb pleural meso[3].pdf



asb plaques lung cancer.pdf
Reid Addit risk meso wittenoom OEM 2005.pdf



Agnes/ Diana
I found this in my outbox – not sure if sent earlier in the week- may be duplicate email
carrie



Agnes / Diana
I thought I should add a word of explanation for deleting a sentence that generated so
much attention (below - I didn’t write it) and my other more minor edits. 
While the ATS asbestos document does say LPT associated with increased risk asbestosis,
ca, meso, it cites only 2 references to support LPT associated with increased risk of mesoth
and lung cancer (beyond exposure history). Most clear, and what we discussed at our
meeting and prior calls, was that LPT associated with reduced lung function, which a
number of well done studies document. We suggested EPA further highlight this literature
and added a few additional references. Not a big deal / change.  
I had been uncomfortable with LPT being predictive / associated with increased risk of
meso, lung cancer, so I had done some searches of the epi literature (see attached). The
question is complicated by 1) confusion if referring to plaques as a marker of asbestos
exposure vs increased risk beyond estimated exposure (the real Q),   and 2) studies have
mostly used occupational history for exposure assessment.  
One of the better articles (Reid) and brief lit search attached. (Reid already cited by EPA
somewhere. Don’t think EPA needs to add any refs).
Bottom line – while ATS statement likely correct, there’s not much evidence to support
LPT and increased risk meso, lung ca (beyond exposure), and as mentioned, no need to go
there. It’s confusing and nonmalignant changes sufficient justification as endpoint, and it’s
just opening up EPA for criticism.  This is referring to LPT and risk of meso, lung cancer.
There is good data that supports LPT and reduced lung function. (my edits tried to clarify
this).
Sorry didn’t bring this up on the call – I was hesitant to start a whole discussion about. I
looked over articles etc more carefully when doing edits and realized that while
“associated” better than “predictive”, even better to omit.



As you know, asbestos differs somewhat from pollutants such as ozone, as there are well
known clinical entities caused by asbestos. It may be helpful for the EPA to more fully
explain Rfc version of health effect vs clinical disease. ATS document focused on clinical
asbestos-related disease. Clinicians / others are so used to reassuring patients that plaques
are no big deal, don’t affect lung function (esp as typically past exposure can’t do anything
about), that they may need an extra reminder as far as Rfc / the public health perspective.











It took me a while to remember this after “minimizing” plaques with individual patients for
so long.  
Hope this helps.
Carrie



On 7/25/12 6:52 PM, "Carrie Redlich" <carrie.redlich@yale.edu> wrote:



“Additionally, the presence of LPT itself is predictive of risk for other
asbestos-related diseases, including asbestosis, mesothelioma and lung
cancer, a point that the EPA should include.” 
------------------------------------------
Carrie A. Redlich, MD, MPH
Program Director, Yale Occupational and Environmental Medicine
Professor of Medicine
Occupational and Environmental Medicine and
Pulmonary and Critical Care Medicine
Yale School of Medicine



YOEMP
135 College St, 3rd floor
New Haven, CT 06510
Tel: 203-737-2817 Fax 203-785-7391
Cell Phone: 
carrie.redlich@yale.edu



The information contained in this message may be privileged and confidential. If you are NOT the
intended recipient, please notify the sender immediately with a copy to hipaa.security@yale.edu and
destroy this message. Please be aware that email communication can be intercepted in transmission or
misdirected. Your use of email to communicate protected health information to us indicates that you
acknowledge and accept the possible risks associated with such communication. If you do not wish to
have your information sent by email, please contact the sender immediately. 
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ATTACHMENT 2 











From: Salmon, Andy@OEHHA
To: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: Public Comments Posted on Our Website
Date: 06/27/2012 05:13 PM



Having taken a look at these comments, I do need to respond to their mischaracterization of my
earlier remarks about LPT as a toxicity endpoint.  They appear to think that I was discounting the
possibility that LPT was associated with changes in lung function.  I never said anything of the sort. 
In the first place, the discussion about where LPT stands on the overall mechanistic pathway
started in the context of mesothelioma rather than lung function changes.  The general conclusion
of the panel (with which I agree) is that there certainly are common elements to the causative
pathways for mesothelioma and LPT, but it is not correct to see LPT as an obligatory precursor to
mesothelioma, i.e. not all LPT lesions will progress to mesotheliomas and not all mesotheliomas
arise by progression of LPT lesions.  But both types of lesion arise as the result of the cellular
damage induced by the persistent fibers and other associated effects.  With regard to lung function
changes, the point of my remarks is that regardless of whether or not LPT is associated with
observable lung function changes, it is in and of itself an irreversible pathological change in tissue
structure.  Risk assessment guidelines identify that endpoint as a suitable (and indeed, fairly
severe) endpoint for use in risk assessment, regardless of whether functional changes are observed
as a result of or associated with that finding.  The panel subsequently discussed the question of
whether, in addition to LPT, the amphibole exposures were also associated with observable lung
function changes in the dose range of interest, and it was concluded that they were.  It appears
that LPT findings are not invariably associated with observable lung function changes, or vice
versa: how much of this is due to relative insensitivity and imprecision of these clinical evaluations,
or merely to the fact that they are seldom done simultaneously on the same subject, is unclear.
However, the risk assessment conclusions are simpler: both LPT and lung function changes are
separately demonstrable effects of exposure to amphiboles, which may be considered
independently in determining dose response relationships for adverse effects.
 



From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov] 
Sent: Monday, June 25, 2012 11:32 AM
To: Diana-M Wong
Subject: Public Comments Posted on Our Website
 



Dear Panel Members,



A set of public comments submitted by Karl Bourdeau of Beveridge & Diamonds is posted on our
website for your consideration. The link is provided below:



http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?
OpenDocument



The pdf file is also attached.



(See attached file: Bourdeau June 25 no sig.pdf)



Sincerely,











Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049











 



 



 



ATTACHMENT 3 











From:
To: Katherine Walker; Pennell, Michael; Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov);



Julian.Peto@lshtm.ac.uk; Diana-M Wong/DC/USEPA/US@EPA
Subject: Re: Reminder: Response to Question 3, Section 3.2.6.3
Date: 08/03/2012 02:20 PM
Attachments: asbestos july.doc



Katy:



What you're thinking of was in the email the morning of the discussion.  I've
attached the latest version of that, but it doesn't reflect Andy's comments.  



Apparently, everyone is happy if we just "acknowledge" that something we
recommend is "difficult".  I think that gives them an out to not do it.  As I
mentioned, I'm not really inclined to do this too obviously, because it really just
says, "okay, okay, don't do this if you don't want to."  But what kind of a review is
that?  If they didn't want to know what we actually recommend, why'd they bother
to ask?



About bounding the dependence, I think they actually should do it, or, as you said,
at least marshall some kind of evidence for their assumption.  That they did neither
is an obvious deficiency that they seem disinclined to correct.



Regarding the other matter, about re-including the early data they ignored, you may
thing that was a reasonable decision, but I really don't think so.  It almost certainly
colored their results to be much more arbitrary and less reliable than they should
be.  That they made no serious effort to save those data is laziness at best.  Maybe
they think it's "difficult" to do it right, but--let's be honest--we can't really tell
whether this is true because they didn't try.



We've now given them a few options to explore on both issues.  Should we really
say now they don't need to do anything?



Scott



On Thu, Aug 2, 2012 at 2:14 PM, Katherine Walker <KWalker@healtheffects.org>
wrote:



She wants us to soften the language in the draft about the interval analyses.   I need to look at it
again –but it would help if you could look also and see if there is anything more specific in the
advice we give them about what to do. 



 



I thought you had acknowledged the difficulty but maybe that was in your email comments and
we need to incorporate them.



 



(b) 
(6)











At some point, I need to discuss with you the comments I kept hearing “well, this is just for the
risk analysis.  (Medical practice is another matter)”  Like this is somehow not real life.    I bit my
tongue, but I’m a bit disturbed. 



 



What are we  in, a parallel universe? 



 



katy



 



From:  
Sent: Thursday, August 02, 2012 1:46 PM
To: Katherine Walker
Subject: Re: Reminder: Response to Question 3, Section 3.2.6.3



 



Katy:



I presume you're taking the lead on this.  Let me know if you want to talk, or if
you have an assignment for me.



Scott



On Thu, Aug 2, 2012 at 11:17 AM, Diana-M Wong <Wong.Diana-
M@epamail.epa.gov> wrote:



Dear All,



As a reminder, the revised text is due tomorrow. Thank you very much.



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



(b) (6)











----- Forwarded by Diana-M Wong/DC/USEPA/US on 08/02/2012 11:15 AM -----



From: Diana-M Wong/DC/USEPA/US
To: Katherine Walker <KWalker@healtheffects.org>,  <sandp8@gmail.com>, scott@ramas.com, "Pennell, Michael"
<mpennell@cph.osu.edu>
Date: 07/26/2012 03:09 PM
Subject: Response to Question 3, Section 3.2.6.3



Scott, Katy, and Mike,



Per Panel discussion on issue 7 of EPA's comments, some revision to the response
to Question 3 on page 39, line 12-27 is needed. 



Please revise the text and send me the revised text by Friday, August 3rd. Thanks.



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049
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ATTACHMENT 4 











From: Diana-M Wong
To:  scott@ramas.com
Cc: Kane, Agnes
Subject: Fw:  SAB Libby Amphibole Asbestos Report
Date: 08/29/2012 12:58 PM



Scott,



I have not heard from you if you plan to send me suggested changes. I have left
voice mail in your office.



We need to submit the report for review by the full SAB.  Thanks.



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



----- Forwarded by Diana-M Wong/DC/USEPA/US on 08/29/2012 11:36 AM -----



From:    Diana-M Wong/DC/USEPA/US
To:    
Cc:    "Kane, Agnes" <agnes_kane@brown.edu>
Date:    08/27/2012 05:58 PM
Subject:     SAB Libby Amphibole Asbestos Report



Scott,



Given that you are not available till Wednesday, I appreciate you provide any
suggested changes by noon  Wednesday, August 29.  Otherwise, I need to indicate
in the report that you do not concur.this report.



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



(b) (6)



(b) (6)











▼ Diana-M Wong---08/27/2012 03:34:53 PM---Scott, The draft text you referred to
reflects the full responses to Question 3 and Question 4 in Se



From:    Diana-M Wong/DC/USEPA/US
To:    >
Cc:    Katherine Walker <KWalker@healtheffects.org>, Katherine Walker
<kdwalker1206@hotmail.com>, "Pennell, Michael" <mpennell@cph.osu.edu>,
Julian.Peto@lshtm.ac.uk, "Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov)"
<Andy.Salmon@oehha.ca.gov>, "John Neuberger" <JNEUBERG@kumc.edu>
Date:    08/27/2012 03:34 PM
Subject:    Re: Reminder: Concurrence on SAB Libby Amphibole Asbestos Report



Scott,



The draft text you referred to reflects the full responses to Question 3 and Question
4 in Section 3.2.4.3 on page 21 and 22, respectively.  



Do you have any suggested changes? 



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



▼ SandP8 ---08/27/2012 03:06:55 PM---Diana: It is the first day of classes today,
and am finding it difficult to be



From:    
To:    Diana-M Wong/DC/USEPA/US@EPA
Cc:    Katherine Walker <KWalker@healtheffects.org>, Katherine Walker
<kdwalker1206@hotmail.com>, "Pennell, Michael" <mpennell@cph.osu.edu>,
Julian.Peto@lshtm.ac.uk, "Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov)"
<Andy.Salmon@oehha.ca.gov>
Date:    08/27/2012 03:06 PM
Subject:    Re: Reminder: Concurrence on SAB Libby Amphibole Asbestos Report



Diana:



(b) (6)



(b) (6)











It is the first day of classes today, and am finding it difficult to be thorough in
my review of the document you sent.  I cannot always observe the deadlines
that you set and inform me about.



I do not concur with this statement in the letter:



The SAB supports the selection of the Libby worker cohort for the derivation
of the inhalation unit risk (IUR) and agrees that the use of the subcohort post-
1959 for quantification is reasonable due to the lack of exposure information
for many of the workers in earlier years. The SAB finds it appropriate to use
lung cancer and mesothelioma as endpoints for the derivation of the IUR.
However, the SAB recommends a more detailed discussion and justification of
how the use of mortality data rather than incidence data may have resulted in
an undercount of cases of lung cancer and mesothelioma.



I thought I was paying close attention, but did not notice until now that earlier
language had been so watered down to be a complete capitulation to what I
continue to believe is a flawed idea.



I don't think I'm merely being grumpy here.  Perhaps someone can talk me
down, but I'm a bit surprised and disappointed.  Unfortunately, I am very busy
this week.  I may be able to revisit this on Wednesday afternoon.



Regards,
Scott



On Mon, Aug 27, 2012 at 10:41 AM, Diana-M Wong <Wong.Diana-
M@epamail.epa.gov> wrote:



Dear Panel Members,



As a reminder, your response regarding concurrence on the revised
draft SAB report is due today. Please reply to this e-mail by COB
today (August 27). 



Thank you very much.



Sincerely,



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049











----- Forwarded by Diana-M Wong/DC/USEPA/US on 08/27/2012 10:27 AM -----



From: Diana-M Wong/DC/USEPA/US
To: Diana-M Wong/DC/USEPA/US@EPA
Date: 08/22/2012 10:44 AM
Subject: Concurrence on SAB Libby Amphibole Asbestos Report



Dear Panel Members,



Attached please find the revised panel report on review of Libby
Amphibole Asbestos assessment. This draft reflects comments
submitted by Panel members and discussions on the conference call
on July 25.



(See attached file: Asbestos Report 8-20-12.docx)



I hope that you will agree that the draft now captures the Panel's
advice to the Agency in clear, and consistent language. At this time,
Dr. Kane and I are seeking your final concurrence on the revised
draft so that the report can be forwarded to the full Science Advisory
Board for discussion and (hopefully!) approval on a September 25
public teleconference.



Please reply to this email no later than the morning of Monday,
August 27, and indicate that you either:



1) Concur;
2) Concur with minor editorial corrections; or
3) Nonconcur.



Thank you for all your hard work.



Sincerely,



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049













From: Kahn, Bernd
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Libby Amphibole Asbestos Report Review
Date: 09/21/2012 09:16 AM


Dear Angela:
                
                The Review of the Draft Assessment of the Toxicological Review of Libby Amphibole
Asbestos is extremely well written, clear, and to the point. My response to the four questions are,
respectively, yes, no, yes, and yes. I have no suggested changes for the review. Minor typos that I
found are:
p.42, p.8: skip line between paragraphs.
p.46, l.44: Delete ‘2009’ repetition.
p. 44-50: Correct variations in reference format; for example, on p.49, l.28, delete periods after
journal abbreviation; on p.50, l. 10, delete ‘and’ between authors;; on p.50, l. 17, replace
semicolons with commas.
 
Regards,
Bernd


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Thursday, September 20, 2012 11:58 AM
Subject: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole
Asbestos and STAA Report



mailto:Bernd.Kahn@gtri.gatech.edu

mailto:Angela Nugent/DC/USEPA/US@EPA






From: Bob Benson
To: Angela Nugent
Subject: SAB Quality Review of Libby Amphibole
Date: 09/19/2012 10:01 AM


I am a co-chemical manager for the Libby assessment and would like to "attend" the
SAB meeting next week (09/25).  Please supply phone in information.  It is likely
that others from Region 8 will participate.



mailto:CN=Bob Benson/OU=R8/O=USEPA/C=US

mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US@EPA






From: R. Thomas Zoeller
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Comments
Date: 09/20/2012 11:50 AM


PS -- The SAB really does not want to have that language on page 19 (of course, in 
my opinion).....


T
On Sep 20, 2012, at 11:22 AM, Angela Nugent <Nugent.Angela@epamail.epa.gov> 
wrote:


Hi Tom,
Thanks for your comments.


It will be tricky, perhaps, to deal with these comments after yesterday's teleconference. I'll 
see what I can do to bring it to address these.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


<graycol.gif>"R. Thomas Zoeller" ---09/20/2012 11:11:13 AM---Angela -- Here are 
two comments focused on pages 18 and 19. I am happy to talk to people if needed,


From: "R. Thomas Zoeller" <tzoeller@bio.umass.edu>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/20/2012 11:11 AM
Subject: Comments



mailto:tzoeller@bio.umass.edu

mailto:Angela Nugent/DC/USEPA/US@EPA

mailto:Nugent.Angela@epamail.epa.gov

mailto:nugent.angela@epa.gov

mailto:tzoeller@bio.umass.edu





Angela -- Here are two comments focused on pages 18 and 19. I am happy to 
talk to people if needed, but I think the current language would be highly 
problematic ESPECIALLY the recommendation on page 19.


(See attached file: Zoeller Comments.docx)


R. Thomas Zoeller, Professor
Biology Department
University of Massachusetts Amherst
611 N Pleasant St.
Amherst, MA 01003


ph: (413) 545-2088
Fax: (413) 545-3243


<Zoeller Comments.docx>


R. Thomas Zoeller, Professor
Biology Department
University of Massachusetts Amherst
611 N Pleasant St.
Amherst, MA  01003


ph: (413) 545-2088
Fax:  (413) 545-3243








From: Nancy K. Kim
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Libby asbestos comments.
Date: 09/21/2012 03:46 PM
Attachments: Libby Asbestos 9 2012.doc


Hi Angela,
 
Here are my comments on the report.
 
Nancy Kim
 
 



mailto:nkk01@health.state.ny.us

mailto:Angela Nugent/DC/USEPA/US@EPA












Nancy Kim



Quality Review – Toxicological Review of Libby Amphibole Asbestos



The report was well done and I enjoyed reading it.  I liked the concept of adding long-term research needs.  Should this section be included with every IRIS report?



1) Were the charge questions to the committee adequately addressed?


Yes.




2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


No.




3) Is the draft report clear and logical?


Yes.



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Yes, for the most part.



The letter contains 9 bullets with the SAB’s major comments and recommendations.  A letter that highlights 3 or 4 major recommendations would be clearer for the Administrator and the most important recommendations are likely to make a bigger impact.  In reading the report, what came across as being important recommendations to me were about modeling, uncertainty analysis and uncertainty factors and that was not clear in the letter.



My recommendation would be to rewrite the letter, focusing on what the panel thought were the most 3 or 4 critical recommendations.  All the major areas of agreement with the report could be summarized in one paragraph, if the panel thought those areas needed to be highlighted in the letter. 


Page 12, line 20.  This recommendation encourages the continued monitoring of relevant Libby residents for early onset asbestos associated diseases.  It is also given later in the document with more detail.  I would remove it from this section since it isn’t clear here, but is later on, to whom the recommendation is made.  When I first read it, I wasn’t clear if the panel meant that the recommendation should be included in the review document or in IRIS?  In addition, the report at this point hasn’t provided enough information to support for the recommendation although it does later 



Minor comments.



1. Page 12, line 31. Remove of between to and health.



2. Page 14, line 16.  Would it be useful for the reader of the SAB report to provide information to understand the difference between field and environmental samples?








From: David Hoel
To: Angela Nugent/DC/USEPA/US@EPA
Subject: SAB presentation.
Date: 09/18/2012 01:10 PM
Attachments: Hoel&Moolgavkar.pdf


Dr. Nugent
I wish to make a few oral comments to the SAB committee on the 25th. This concerns the Libby
Asbestos report.
I have attached a short written report that I would like the committee to have at the time of my
presentation.
Thank you for your consideration.
David Hoel



mailto:dhoel@exponent.com

mailto:Angela Nugent/DC/USEPA/US@EPA
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COMMENTS	  TO	  THE	  SAB	  ON	  THE	  PANEL	  RECOMMENDATIONS	  ON	  THE	  
EPA	  DRAFT	  RISK	  ASSESSMENT	  FOR	  LIBBY	  AMPHIBOLE	  ASBESTOS	  
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We	  have	  been	  following	  the	  EPA	  risk	  assessment	  process	  for	  Libby	  amphibole	  asbestos	  (LAA)	  and	  have	  



made	  detailed	  comments	  to	  the	  special	  SAB	  panel	  set	  up	  to	  review	  the	  first	  EPA	  draft	  of	  the	  risk	  
assessment.	  We	  have	  a	  number	  of	  concerns	  that	  were	  laid	  out	  in	  our	  previous	  comments	  to	  the	  panel	  
and	  to	  the	  Agency,	  and	  we	  refer	  the	  SAB	  to	  those	  comments.	  One	  of	  us	  (SM)	  reviewed	  the	  draft	  in	  detail	  



when	  it	  first	  appeared	  in	  2011	  and	  provided	  detailed	  written	  and	  oral	  comments	  to	  the	  Agency.	  In	  the	  
comments	  below,	  we	  would	  like	  to	  raise	  two	  fundamental	  issues	  with	  the	  risk	  assessment	  as	  it	  stands,	  
one	  procedural,	  and	  the	  other	  scientific.	  The	  procedural	  issue	  relates	  to	  the	  extremely	  limited	  manner	  in	  



which	  public	  participation	  in	  the	  risk	  assessment	  process	  has	  been	  conducted	  to	  date.	  	  The	  scientific	  
issue	  relates	  to	  an	  analysis	  of	  relevant	  data	  that	  EPA	  failed	  to	  provide	  to	  the	  public.	  	  The	  EPA	  was	  
unwilling	  to	  release	  for	  analyses	  the	  full	  dataset	  with	  all	  covariates	  on	  which	  its	  risk	  assessment	  for	  non-‐



cancer	  endpoints	  was	  based.	  The	  data	  were	  originally	  collected	  by	  the	  University	  of	  Cincinnati	  (Rohs	  et	  
al.,	  2008).	  	  Under	  a	  FOIA	  request	  to	  the	  University	  of	  Cincinnati,	  we	  recently	  acquired	  and	  analyzed	  the	  
data	  that	  forms	  the	  basis	  of	  the	  Agency’s	  non-‐cancer	  risk	  assessment.	  We	  summarize	  the	  results	  here.	  	  



Procedural	  Issue	  



1. There	  was	  little	  opportunity	  for	  meaningful	  scientific	  dialogue	  with	  the	  panel	  during	  public	  



meetings.	  We	  can	  understand	  that	  when	  a	  substantial	  number	  of	  individuals	  signs	  up	  to	  make	  
comments,	  it	  is	  necessary	  to	  enforce	  a	  strict	  time	  limit	  on	  individual	  comments.	  However,	  this	  
was	  not	  the	  situation	  at	  these	  panel	  meetings.	  At	  the	  discretion	  of	  the	  Chair	  and	  the	  Agency,	  it	  



should	  have	  been	  possible	  for	  members	  of	  the	  public	  to	  engage	  in	  a	  meaningful	  scientific	  
dialogue	  with	  the	  panel.	  We	  were	  denied	  that	  opportunity.	  



2. We	  understand	  that	  it	  is	  necessary	  to	  have	  multiple	  disciplines	  represented	  on	  the	  panel.	  



However,	  the	  most	  controversial	  issues	  usually	  revolve	  around	  the	  interpretation	  of	  the	  analyses	  
of	  dose-‐response	  data,	  particularly	  when	  these	  are	  epidemiologic	  data.	  This	  was	  clearly	  the	  case	  
with	  this	  risk	  assessment	  for	  both	  the	  cancer	  and	  non-‐cancer	  endpoints.	  There	  were	  only	  two	  



panel	  members	  who	  appeared	  to	  be	  comfortable	  with	  the	  more	  arcane	  statistical	  issues,	  and	  
they	  were	  sharply	  divided	  in	  their	  scientific	  opinions.	  Clearly,	  the	  panelist	  who	  had	  serious	  
problems	  with	  the	  Agency	  analyses	  chose	  not	  to	  submit	  a	  minority	  report.	  However,	  the	  panel	  



report	  that	  the	  full	  committee	  is	  reviewing	  today	  purports	  to	  present	  a	  consensus	  that	  was	  
never	  evident	  during	  the	  public	  discussions.	  	  



Scientific	  Issue	  



In	  a	  precedent-‐setting	  move,	  the	  Agency	  is	  proposing	  a	  reference	  concentration	  (RfC)	  for	  LAA	  based	  on	  a	  
non-‐cancer	  endpoint.	  The	  proposed	  RfC	  for	  LAA,	  which	  will	  likely	  be	  applied	  to	  all	  forms	  of	  asbestos,	  is	  



0.00002	  fibers/cc,	  which	  is	  below	  background	  levels	  of	  asbestos	  in	  many	  parts	  of	  the	  country.	  The	  
Agency	  uses	  pleural	  plaques	  as	  the	  endpoint	  for	  derivation	  of	  the	  RfC,	  contending	  that	  pleural	  plaques	  



are	  not	  just	  markers	  of	  asbestos	  exposure,	  but	  are	  adverse	  health	  effects	  associated	  with	  decrements	  in	  
pulmonary	  function	  and	  other	  more	  serious	  conditions.	  We	  believe	  that	  this	  position	  has	  little	  scientific	  
support	  as	  we	  have	  pointed	  out	  to	  the	  panel	  in	  our	  previous	  comments.	  We	  do	  not	  wish	  to	  re-‐argue	  this	  
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issue	  here.	  We	  simply	  point	  out	  that	  the	  panel	  recommendations	  to	  the	  Agency	  on	  this	  matter	  contain	  
serious	  factual	  inaccuracies	  that	  should	  be	  corrected.	  For	  example,	  for	  pulmonary	  function,	  the	  panel	  



report	  refers	  to	  the	  American	  Thoracic	  Society	  2004	  report	  and	  recommends	  the	  addition	  of	  3	  additional	  
references	  (Lilis	  1991,	  Paris	  2009,	  Clin	  2011).	  Paris	  2009	  does	  not	  even	  discuss	  pulmonary	  function	  and	  
Lilis	  1991	  is	  the	  ATS	  2004	  reference	  (112)	  in	  the	  following	  quote	  concerning	  plaques	  and	  FVC:	  “This	  has	  



not	  been	  a	  consistent	  finding	  (110,	  111)	  and	  longitudinal	  studies	  have	  not	  shown	  a	  more	  rapid	  
decrement	  in	  pulmonary	  function	  in	  subjects	  with	  pleural	  plaques	  (112).	  Decrements,	  when	  they	  occur,	  
are	  probably	  related	  to	  early	  subclinical	  fibrosis.”	  The	  SAB	  panel	  specifically	  lists	  references	  used	  by	  the	  



ATS	  2004	  report	  some	  of	  which	  are	  incorrect	  including	  some	  that	  were	  clearly	  published	  several	  years	  
after	  the	  ATS	  report.	  



The	  derivation	  of	  this	  RfC	  is	  based	  on	  the	  prevalence	  of	  pleural	  plaques	  in	  a	  small	  sub-‐cohort	  of	  the	  full	  
Rohs	  cohort.	  Whereas	  the	  full	  Rohs	  cohort	  consists	  of	  280	  subjects	  with	  68	  cases	  of	  pleural	  plaque,	  the	  



sub-‐cohort	  on	  which	  EPA	  bases	  its	  RfC	  consists	  of	  118	  individuals	  with	  12	  pleural	  plaques.	  The	  table	  
below	  shows	  the	  distribution	  of	  cases	  of	  pleural	  plaque	  in	  this	  sub-‐cohort	  by	  deciles	  of	  cumulative	  
exposure.	  It	  is	  clear	  that	  there	  is	  little	  information	  in	  this	  sub-‐cohort	  for	  a	  proper	  dose-‐response	  analysis.	  



	  



Decile	  
Exposure	  	  
(f/cc-‐yr)	   Cases	   Subjects	   Prevalence	  



1	   0.02	   1	   12	   0.08	  



2	   0.04	   0	   12	   0.00	  



3	   0.07	   1	   12	   0.08	  



4	   0.09	   0	   12	   0.00	  



5	   0.11	   0	   11	   0.00	  



6	   0.14	   1	   12	   0.08	  



7	   0.22	   2	   12	   0.17	  



8	   0.32	   2	   12	   0.17	  



9	   0.50	   1	   12	   0.08	  



10	   2.29	   4	   11	   0.36	  
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Table	  1:	  The	  sub-‐cohort	  used	  by	  the	  EPA	  for	  derivation	  of	  the	  RfC	  by	  deciles	  of	  exposure.	  The	  
second	  column	  labeled	  “Exposure”	  is	  the	  average	  cumulative	  exposure	  in	  each	  decile.	  It	  is	  
clear	  that	  any	  dose-‐response	  relationship	  is	  driven	  by	  the	  cases	  (number	  of	  individuals	  with	  
plaque)	  in	  the	  highest	  decile.	  



	  



We	  have	  analyzed	  both	  the	  sub-‐cohort	  used	  by	  the	  Agency	  and	  the	  full	  Rohs	  cohort.	  We	  
present	  a	  brief	  summary	  of	  our	  findings	  here.	  These	  indicate	  clearly	  that	  the	  results	  in	  the	  sub-‐
cohort	  are	  highly	  inconsistent	  with	  the	  results	  in	  the	  full	  cohort.	  These	  results	  indicate	  also	  that	  
these	  data	  cannot	  be	  used	  for	  estimation	  of	  an	  RfC	  using	  the	  simplistic	  approach	  the	  Agency	  
has	  adopted.	  



In	  both	  the	  full	  Rohs	  cohort	  and	  the	  sub-‐cohort,	  it	  is	  possible	  to	  perform	  dose-‐response	  
analyses	  with	  three	  distinct	  measures	  of	  ‘dose’,	  cumulative	  exposure	  (ce),	  concentration,	  and	  
duration	  of	  exposure.	  



1. The	  sub-‐cohort	  is	  too	  small	  to	  distinguish	  among	  models,	  with	  many	  models	  yielding	  virtually	  
identical	  fits	  as	  judged	  by	  the	  Akaike	  Information	  Criterion	  (AIC).	  Nonetheless,	  the	  logistic	  
regression	  model	  with	  concentration	  as	  the	  measure	  of	  ‘dose’	  describes	  the	  data	  best	  as	  judged	  



by	  the	  AIC,	  i.e.,	  has	  the	  lowest	  AIC.	  Furthermore,	  concentration	  is	  the	  only	  measure	  of	  ‘dose’	  
that	  is	  statistically	  significant	  in	  these	  data.	  Despite	  this	  fact,	  the	  Agency	  has	  based	  its	  RfC	  on	  the	  
Michaelis-‐Menten	  model	  with	  ce	  as	  the	  measure	  of	  ‘dose’.	  With	  only	  12	  pleural	  plaques,	  the	  



dataset	  is	  not	  large	  enough	  to	  test	  the	  impact	  of	  confounders,	  such	  as	  age	  and	  body	  mass	  index	  
(BMI).	  	  The	  panel	  recommended	  that	  the	  EPA	  use	  the	  dichotomous	  Hill	  model	  with	  ce	  as	  the	  
measure	  of	  exposure	  and	  with	  two	  parameters	  (the	  background	  and	  the	  plateau)	  fixed	  at	  highly	  



uncertain	  values	  derived	  from	  epidemiologic	  studies.	  We	  have	  implemented	  this	  model	  and	  find	  
that	  the	  logistic	  regression	  model	  with	  concentration	  as	  the	  measure	  of	  ‘dose’	  describes	  the	  
data	  as	  well	  as	  the	  constrained	  dichotomous	  Hill	  model.	  Thus,	  these	  data	  are	  too	  small	  to	  



distinguish	  between	  the	  logistic	  regression	  model	  with	  concentration	  as	  a	  measure	  of	  ‘dose’	  and	  
the	  constrained	  dichotomous	  Hill	  model	  with	  ce	  as	  the	  measure	  of	  ‘dose’.	  Clearly,	  these	  data	  
should	  not	  be	  used	  for	  the	  estimation	  of	  an	  RfC.	  As	  noted	  below,	  however,	  when	  we	  analyzed	  



the	  original	  Rohs	  data,	  which	  has	  far	  more	  pleural	  plaques	  than	  the	  sub-‐cohort	  (68	  versus	  12),	  
the	  constrained	  dichotomous	  Hill	  model	  is	  resoundingly	  rejected.	  



2. In	  the	  full	  Rohs	  dataset,	  duration	  of	  exposure	  is	  by	  far	  the	  best	  measure	  of	  ‘dose’.	  In	  fact,	  it	  is	  



clear	  that	  the	  probability	  of	  pleural	  plaque	  is	  a	  function	  of	  both	  concentration	  and	  duration	  of	  
exposure	  and,	  therefore,	  ce	  is	  a	  poor	  measure	  of	  ‘dose’.	  	  Age	  is	  a	  strong	  confounder,	  with	  the	  



coefficients	  for	  any	  of	  the	  measures	  of	  ‘dose’	  becoming	  substantially	  attenuated	  when	  age	  is	  
included	  in	  the	  regression	  model.	  Furthermore,	  the	  probability	  of	  plaque	  is	  a	  non-‐linear	  function	  
of	  duration.	  The	  median	  duration	  of	  exposure	  in	  this	  cohort	  is	  about	  25	  years.	  With	  the	  data	  



stratified	  on	  duration,	  there	  is	  no	  evidence	  of	  an	  association	  of	  any	  measure	  of	  ‘dose’	  with	  
probability	  of	  pleural	  plaques	  for	  durations	  of	  exposure	  less	  than	  25	  years.	  It	  is	  clear	  from	  these	  
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analyses	  that	  there	  is	  no	  straight-‐forward	  way	  to	  estimate	  an	  RfC	  from	  these	  data.	  In	  fact,	  if	  
there	  is	  no	  evidence	  of	  an	  association	  of	  exposure	  with	  probability	  of	  plaques	  for	  durations	  of	  



less	  than	  25	  years,	  then	  the	  whole	  concept	  of	  a	  reference	  concentration	  needs	  to	  be	  
reconsidered.	  	  



3. The	  constrained	  dichotomous	  Hill	  model	  recommended	  by	  the	  panel	  does	  a	  very	  poor	  job	  of	  



fitting	  the	  full	  Rohs	  dataset.	  
4. Both	  the	  Agency	  and	  the	  panel	  appear	  to	  have	  lost	  sight	  of	  a	  fundamental	  fact.	  Since	  the	  point	  



of	  departure	  (POD)	  is	  the	  lower	  95%	  confidence	  limit	  on	  the	  benchmark	  dose	  (BMD),	  the	  greater	  



the	  uncertainty	  in	  the	  data,	  the	  lower	  the	  POD.	  Therefore,	  in	  general,	  small	  data	  sets	  will	  lead	  to	  
lower	  PODs	  than	  large	  datasets	  because	  the	  confidence	  interval	  on	  the	  BMD	  is	  inversely	  related	  
to	  the	  size	  of	  the	  dataset.	  This	  is	  another	  important	  reason	  not	  to	  base	  RfCs	  on	  small	  datasets,	  



such	  as	  the	  one	  used	  by	  the	  Agency	  in	  this	  risk	  assessment.	  



Recommendation	  



The	  full	  SAB	  should	  return	  this	  risk	  assessment	  for	  reconsideration	  by	  the	  panel.	  
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Dear Dr. Mohr,
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SAB website and provided to members of the chartered SAB.  I have asked Dr.
Diana Wong, the DFO for the Libby Amphibole Asbestos Panel, to forward your
comments to panel members.


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
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1200 Pennsylvania Avenue, N.W.
Mail Code: 1400R
Washington, DC 20460


 
Re: Draft Libby Amphibole Asbestos IRIS Assessment


 
Dear Dr. Nugent:


 
With respect to the EPA Libby Amphibole Asbestos (LAA) assessment, I
understand that the chartered SAB requested revision to certain
portions of the SAB Panel draft report to better address whether
localized pleural thickening is an appropriate endpoint.  I further
understand that the SAB has asked for a more complete discussion of
the SAB Panel’s conclusions with respect to the studies that the SAB
Panel cited on page 18 of its August 30, 2012 DRAFT Quality Review
Report.of the EPA DRAFT Assessment entitled Toxicological Review of
Libby Amphibole Asbestos (August 2011).


 
I have just completed my own critical assessment of those same studies
and have concluded that there are conflicting results, inconclusive
evidence, and considerable scientific uncertainty regarding a causal
relationship between localized pleural thickening and pulmonary
function deficits.  Furthermore, there are other excellent studies, which
were not considered by the SAB Panel, that show no statistically
significant or clinically significant correlation association between
pleural plaques and decreased pulmonary function.  Because the work
of the SAB continues on this issue, I am respectfully providing the SAB
with the attached summary of my critical assessment of the literature
cited by the panel, for the purpose of aiding the SAB in achieving a
balanced and scientifically rigorous final report.


 
I recommend that the SAB advise the EPA to conduct a formal,
systematic and scientifically rigorous weight of evidence evaluation to
assess the strength of any EPA assertion that pulmonary deficits (or any
other functional impairments) are due to localized pleural thickening. 
The strengths and limitations of the full body of relevant scientific and
medical literature should be taken into consideration and evaluated by
scientifically rigorous weight of evidence guidelines  In the absence of a
scientifically rigorous weight of evidence evaluation which  assesses the
full range of literature on this topic, I recommend that the SAB avoid
implying that localized pleural thickening, per se, typically or universally
causes pulmonary function impairment, or is on the pathway to
impairment.  I further recommend that the SAB withhold final publication
of its Quality Review Report until after the recommended weight of







evidence evaluation has been completed.


 
In its peer review report on the draft IRIS assessment, the National
Academy of Sciences stressed the importance of EPA conducting a
robust weight of evidence (WOE) evaluation as part of the IRIS
process.  In light of the National Academy of Sciences recommendation,
and consistent with the information contained in my attached report, it
would be especially appropriate for the SAB to develop scientifically
rigorous weight of evidence guidelines and conduct a formal weight of
evidence evaluation of the association between localized pleural
thickening (pleural plaques) and pulmonary function.  I strongly
recommend that the EPA conduct this weight of evidence evaluation as
soon as possible.


 
I would appreciate your forwarding this recommendation and my
attached report to Dr. Agnes Kane, to the SAB Panel that considered
the referenced assessment, and to the full chartered SAB.  Thank you. 
Please feel free to contact me if you have any questions. 


 
Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P.
Professor of Medicine, Biostatistics and Epidemiology  
Director, Environmental Biosciences Program
Attending Physician, Pulmonary Medicine Consult Service
Medical University of South Carolina
135 Cannon Street, Suite 405, PO Box 250838
Charleston, South Carolina 29425


TEL:   843-792-1532
FAX:   843-792-1665
Email: mohrlc@musc.edu[attachment "Localized Pleural Thickening and
Lung Function - Mohr - Report to EPA SAB - November 2, 2012.doc"
deleted by Angela Nugent/DC/USEPA/US] 
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From: Angela Nugent
To: Diana-M Wong
Subject: Libby comments so far
Date: 09/20/2012 01:34 PM
Attachments: Libby Compilation-09.20.12.doc


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Preliminary Comments from Members of the Chartered SAB on the SAB Draft Report Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


List of comments received


2Comments from lead reviewers
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3Comments from Dr. Michael Dourson




4Comments from Dr. Gina Solomon




5Comments from Dr. Daniel Stram




6Comments from Dr. Peter Thorne




10Comments from Dr. John Vena.




11Comments from Dr. Taylor Eighmy




12Comments from other SAB Members




12Comments from Dr. Joseph Arvai




13Comments from Dr. George Daston




15Comments from Dr. James Mihelcic




16Comments from








Comments from lead reviewers



Comments from Dr. Thomas Burke


Comments from Dr. Michael Dourson


Comments from Dr. Gina Solomon


Comments from Dr. Daniel Stram


Comments from Dr. Peter Thorne


1. Were the charge questions adequately addressed?



· There were 23 questions posed including 2 general charge questions and 21 specific questions, many with multiple parts. All 23 charge questions were adequately addressed. The answers to these questions make up 32 pages of the Draft Assessment. This extensive, deliberative and carefully written SAB Draft Report states that the SAB agrees with the overall conclusion that the weight of evidence for LAA supports the descriptor ‘carcinogenic to humans by the inhalation route’ based mostly on occupational epidemiology reinforced by animal studies, while the evidence to identify a mode of carcinogenic action for LAA is weak. The Report identifies many areas for further consideration to strengthen the scientific basis for the LAA risk assessment and these are outlined and justified in some detail. The draft report also offers constructive suggestions to improve the clarity of the document. Importantly, the SAB Draft Report provides significant input to the process for development and justification of toxicity values for the IRIS database including the chronic inhalation reference concentration (RfC) and the Inhalation Unit Risk (IUR). The SAB Draft Report supports use of radiological evidence of localized pleural thickening (LPT) as the proper adverse effect for deriving the RfC citing its specificity and lack of confounding by smoking history. This is clearly described and well justified. Many concerns are raised (on pages 4 to 5) about exposure modeling in the Marysville, Ohio plant cohort dataset. Issues raised appear justified and are adequately explained, many can be addressed by straightforward evaluation of the raw data, testing alternative model assumptions and further description of decision criteria for model selection.



2. Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?



The report is carefully written and extremely thorough. There are several issues that should be discussed by the SAB.


· (top of page 4): The SAB Draft Report recommends that studies be undertaken to elucidate physiological pathways to enhance the understanding of the carcinogenic mechanisms of LAA suggesting, among others, animal inhalation studies with LAA. Since the weight of evidence is sufficient to label LAA as a known human carcinogen, and inhalation studies have been done using tremolite, I question whether such studies would add to the risk assessment enough to justify their cost. In my opinion the SAB Draft Report does not establish a compelling rationale for such a study.



· (page 6, lines 6-9; page 31, lines 24-28; page 34, line 18): Perhaps I don’t thoroughly understand this issue. It would help the reader to provide the rationale for using a 70 yr lifetime instead of a 60 yr + 10 yr lagged exposure. What is meant by “given that the exposure metric is arbitrarily related to the prevalence data….”? 



· (page 9, lines 23-27; page 15, lines 28-40; page 34, lines 34-40; pages 42-43, lines 31-41 and 1-3): Since PCM resolution is low compared to TEM an equivalent method would appear to involve exclusion of amphibole fibers below a defined diameter and length. Presumably this would be used to adjust older PCM data to estimate total LAA exposure based on applying a multiplier derived from modern TEM methods. However, this would only be valid under the assumption that changes in production techniques, ventilation controls, or materials handling have not changed since the time the PCM-based exposure assessments were performed. This further requires that the particle size distribution of LAA fibers in air have remained the same. The development of such a retro method is recommended for EPA study and is also highlighted on page 42-43 as a long-term research need. However, the value of this for the LAA risk assessment is not stated. Nor is there a description of how such data would be applied to the exposure data in this cohort. This is described in four sections of the Draft Report which seems excessive, yet it is not convincing (at least not to me).



· (page 15, line 43): “resolution” should replace “magnification” as the descriptor for the improvement of electron microscopy over phase contrast microscopy.



3. Is the draft report clear and logical?



The draft report is clear in most sections and flows logically. There are a few areas where the clarity could be further enhanced.



· The executive summary captures the essential content and issues in the narrative response to the questions posed. However, at 9 pages, the Executive Summary seems too long. The discussion of modeling issues in the Executive Summary could be shortened as these issues are thoroughly described in the body of the report.



· (page 6, lines 19-23): The SAB recommends the addition of human data from community LAA exposures around an expansion plant in Minnesota and data from cohort studies of other amphiboles. This suggestion, if acted on, negates the suggestion on page 6, lines 41-42 to include an additional uncertainty factor for using a single study. This should be pointed out.



· (page 8, line 24-26; page 38, line 8-12): What is the evidence to support negative confounding of COPD and asbestos exposure? This should be explained (or deleted if there is none).



· (page 9, line 12-13; page 22, lines 30-33): Regarding the recommendation to calculate an SMR for the Libby Cohort based on Montana and U.S. data - why is this recommended and how would this be used in the risk assessment?  For this cancer risk assessment, the major cohorts are identified as the Libby Workers, the ATSDR community study, and the Marysville, Ohio plant. The primary basis for the cancer risk assessment is the Libby Workers cohort (N=991 total and N=285 with exposure data). This cohort establishes the IUR based on lung cancer and mesothelioma. The Marysville plant is used in the non-cancer risk assessment to establish an LPT-based RfC (N=434 total with N=118 employed after 1972 with exposure and x-ray data). There is also discussion of the ATSDR Libby, MT community study (N=7307) but little is mentioned about that in the SAB Draft Report.



· (page 11, lines 17-19): “… that appears to offer nothing new, with no detailed exposure information and an exposed population, respectively.” The meaning of this sentences in unclear.



· (page 11, lines 32-36): The suggestion to consider human and animal data on other amphiboles for information on mode of action and model selection is appropriate and points out a deficiency in the document. The fact that LAA is 6% tremolite also supports this. Is there anything to be learned from comparison of the physicochemical characteristics and in vitro activities of richterite and winchite  to tremolite?



· (page 25, lines 17-32): Regarding use of geometric mean (GM) vs. arithmetic mean (AM) vs. minimum variance unbiased estimation (MVUE): The SAB Draft Report states that use of the GM imparts a bias in that it decreases the significance of the highest exposures. If the industry targeted the “most exposed” workers for sampling, their use of arithmetic mean or MVUE would overestimate the exposure of average workers. Since there is apparently no information on the intent and design of the workplace exposure assessment, it is unclear how it can be determined which measure of central tendency best represents the true distribution of exposures.



· (pages 27-28): Regarding alternative modeling approaches to derive a point of departure (POD) for derivation of the RfC. This very thorough set of recommendations regarding derivation of the RfC should help EPA develop a defensible RfC value. The suggestion to use residence time weighting seems like a good idea (page 28, line 9). The rationale for using time since first exposure (TSFE) as a covariate versus date of first exposure is that earlier exposures are likely to have been higher than more recent exposures and TSFE doesn’t necessarily capture the earlier exposures. However, since neither TSFE nor date of first exposure are metrics of exposure duration it makes more sense to apply residence time weighting. An important question is are there data available for LAA to facilitate assigning meaningful weighting to the exposures?



· (page 35, lines 5-6): “Use TEM to identify and count asbestos fibers longer than 5, 10, and 20 um in air samples for RfC purposes. The Report should state to what air samples this refers. It was not clear if there are any air samples available to carry out this recommendation.



· (page 36, line 1-4): This statement sounds pejorative? I suggest that it be softened.



· (page 36, lines 9-22; page 37, lines 15-16): This is an excellent point. SAB should have a specific recommendation on what to do to address left censoring as an alternative to midpoint substitution. Options include use of Monte Carlo methods, Tobit models or some other imputation method).



· There were some minor typos I noticed:



page 26, line 24: “asTroy” should read “as Troy”



page 35, line 17: insert a line between paragraphs



page 42, line 5: “p > 0.1” should read “p < 0.1”



page 42, lines 7-8: “for the estimating” should read “for estimating”


4. Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Yes, the draft report does an excellent job of explaining the basis for the conclusions and recommendations. A few instances where this is not the case are discussed above. 



Dr. Scott Ferson is listed as not concurring with the Draft Report. Will he be preparing a minority report or is there need for a statement as to why he chose not to concur?


Comments from Dr. John Vena.


Comments from Dr. Taylor Eighmy


Comments from other SAB Members


Comments from Dr. Joseph Arvai



General comments:


I appreciate that a great deal of work went into this report.  Even though this is not my area, I found the report to be well written and easy to follow. 


1) Were the charge questions to the committee adequately addressed?



Yes. 


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?



To the best of my knowledge, no.



3) Is the draft report clear and logical?



The draft report is very clearly written, and it is quite methodically argued.  



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


As far as I can tell, yes.


Comments from Dr. George Daston


We were asked to address four specific questions as part of the quality review.



1. whether the original charge questions to SAB Standing or Ad Hoc Committees were adequately addressed;



2. whether there are any technical errors or omissions in the report or issues that are inadequately dealt with in the Committee’s report;



3. whether the Committee’s report is clear and logical; and



4. whether the conclusions drawn or recommendations provided are supported by the body of the Committee’s report.



Question 1: I believe that all the charge questions were adequately addressed.  



Question 2:  The committee indicates that EPA may have gone against its guidance on benchmark dose analysis in setting a reference concentration for non-cancer health effects.  Specifically, the committee questions the derivation of a 10% response level while guidance suggests that a 1% level may be appropriate for epidemiology data (p. 27, lines 8-14, and in the Executive Summary and cover letter).  It should be noted that an overriding principle of benchmark dose analysis is to derive a benchmark dose (or concentration) that is within the range of the observed data, although it is usually possible to extrapolate a little beyond this range.  The notion in the Agency’s guidance that a 1% level may be more appropriate for epidemiology data is based on the assumption that most responses in human populations would be more in the 1% or less range.  From the data in EPA’s draft assessment, it appears that local pleural thickening was diagnosed at a higher rate than 10% and so that level may be appropriate for benchmark dose analysis and the selection of that risk level would be consistent with the overall guidance of selecting a dose within the observable range.



There are a number of places in the report that call for more animal studies including



· studies to determine how much winchite and richterite contribute to toxicity (p. 19, lines 13-21)



· an inhalation study with LAA to compare its potency with that of tremolite (p. 20, lines 2-5)



· inhalation studies to provide mechanistic and dose-response relationships (p. 42, lies 28-29 and the cover letter)



I am not convinced that any of these recommendations would affect the risk assessment in an important way.  Winchite, richterite and tremolite are all present in LAA; whether the adverse effects are attributable to one, two or all three of the forms is immaterial when the forms are all present together in LAA, and it is LAA that people have been exposed to.  Risk management decisions will be made on what to do about LAA exposure, not on exposure to each of the three forms.  Regarding animal studies to further demonstrate dose-response relationships, this also seems less than essential, because the risk assessment is already based on human exposure-response information.  While data from an animal study would provide more precision in dose-response, this would be balanced by the greater uncertainty in extrapolating the results to humans.  As for mechanistic studies, these would only be helpful in refining the risk assessment if they were to provide enough information to suggest a significantly different model for low-dose extrapolation of risk.  No information is presented in the review as to the nature of the mechanistic studies and how they would change the outcome of the assessment.  



My suggestion is to delete these recommendations from the report unless they can be much better justified.



Question 3: I found the report to be clearly and logically presented.  



Question 4: I found the conclusions of the report to be well documented and supported, with the exception of the two recommendations I note in my response to question 2.



Comments from Dr. James Mihelcic


1) Were the charge questions to the committee adequately addressed?



Yes




2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?




Yes



3) Is the draft report clear and logical?




The report is well organized, clear, and logical.



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Yes, the conclusions and recommendations stand out, are useful, and are supported by relevant and peer reviewed science.



Comments from 
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From: Walls, Michael
To: Angela Nugent/DC/USEPA/US@EPA
Subject: September 25 Teleconference on SAB draft review report on Libby Amphibole Asbestos:  Request for ACC Oral


Statement
Date: 09/18/2012 11:33 AM


Dear Dr. Nugent:  I am writing to request that the American Chemistry Council be provided
an opportunity to make an oral statement during the September 25, 2012 teleconference of
the EPA Science Advisory Board, related to the Board’s draft review report on Libby
Amphibole Asbestos.  Dr. Nancy Beck, ACC’s Senior Director, will provide the statement.
 
Thank you for your kind attention to this matter.
 
 
Michael P. Walls
Vice President
Regulatory & Technical Affairs
American Chemistry Council
700 2nd Street, NE
Washington, DC  20002
202 249 6400
Mike_walls@americanchemistry.com
 
+++++++++++++++++++++++++++++ This message may contain
confidential information and is intended only for the individual named. If you are not
the named addressee do not disseminate, distribute or copy this email. Please notify
the sender immediately by email if you have received this email by mistake and
delete this email from your system. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed,
arrive late or incomplete, or contain viruses. The sender therefore does not accept
liability for any errors or omissions in the contents of this message which arise as a
result of email transmission. American Chemistry Council, 700 – 2nd Street NE,
Washington, DC 20002, www.americanchemistry.com
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From: Angela Nugent
To:
Bcc: daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; autumn1@berkeley.edu; laurice_bocao@merck.com;


seb03@health.state.ny.us; lcurry@vetmed.ufl.edu; Lisa.doser@skio.usg.edu; rdranbau@jhsph.edu; sueygiesy@aol.com; Jennifer Mashburn; moncayo@usc.edu; Robyn Medeiros; momorr@uwyo.edu;
kpeter5@sph.emory.edu; brenda-schropp@uiowa.edu; brenda-schropp@uiowa.edu; maria.stanzione@mail.utexas.edu; wendoli.flores@ttu.edu; MANDYJ@uwyo.edu


Subject: Member comments for the September 25, 2012 SAB Quality Review
Date: 09/24/2012 11:58 AM
Attachments: STAA Compilation-09.24.12.pdf


Libby Compilation-09.24.12.pdf


Note to Members of the Chartered SAB and SAB Liaisons


Thanks to all members who provided written quality review comments.  


I'm attaching the latest compilations and have submitted them for posting on the SAB website.  


URL and teleconference information pasted below


Best,
Angela


+++++++++++++++++++++++++++++


Quality Review Teleconference on September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Preliminary Comments from Members of the Chartered SAB on the SAB 
Draft Report SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 
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Comments from lead reviewers 
 
Comments from Dr. Costel Denson 
 
General Comments. This report is superbly written.  It is sharply focused and robust, and 
contains a set of recommendations that are easily understood and implemented.  In addition to 
containing a set of award recommendations, the report contains a set of administrative 
recommendations, and these should serve to further elevate the overall quality of the individual 
awards. 
 
1. Were the original charge questions adequately addressed?  
 
The original charge was adequately addressed. 



 
2. Are there any technical errors or omissions in the report or issues that are inadequately dealt 
with? 
There were no technical errors or omissions in the report, and no issue was inadequately dealt 
with. 
 
3. Is the report clear and logical? 
Yes. The report is clearly and logically written. 
 
4. Are the conclusions drawn or recommendations provided supported by the body of the report? 
The conclusions and recommendations are well supported by the body of the report. 
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Comments from Dr. Taylor Eighmy 
 
The draft letter to the administrator and report is a summary of the important deliberative 
process by the STAA Committee to recognize peer reviewed journal articles and book 
chapters by agency scientists and engineers. The process is one very important way for 
ORD to recognize excellence in scholarship, particularly in how the agency’s research 
community contributes to the overall R&D mission of the U.S. EPA. 
 
Overall Comments: 
 
1. General Thoughts:  
 
This is a very succinct draft letter to the administrator and draft report of the review 
process and outcomes for awarding the 2012 STAA awards. The committee chair, full 
committee and the DFO are to be applauded for their excellent work and efforts, 
particularly in bringing forward a draft report of high quality so soon after the completion 
of the review and deliberation process. 
 
The report is very clear, very well written, and continues the important process of working 
closely with ORD to recommend helpful improvements to the process so that agency 
scientists can be fully recognized for their scholarly achievements and contributions to 
discovery. 
 
I found this year’s recommendations to ORD for process improvement to be very good— 
they look spot on and they really reflect a healthy maturation of the collaborative process 
between the STAA Committee and ORD.  
 
It is also very encouraging to see how responsive ORD was to last year’s recommendations 
and the agency is to be commended for their work with the STAA Committee. 
 
2. Mapping the Report to the Summary and to the Letter to the Administrator: 
 
I found that mapping was very evident between the letter and the committee report. The 
letter is appropriately brief, concise and clear. Though the recommendations for process 
improvement are not described in the letter, the letter more appropriately notes that they 
are to be found in the body of the report. 
 
4. Report Organization:  
 
The report is brief, well organized, and clear to follow. 
 
Response to the Four Specific Questions: 
 
1. Were the original charge questions to the Panel adequately addressed? 
 
This really is not applicable given the nature of the STAA review. Based on prior year’s 











9.24.12 



 4 



efforts, this letter and report are very responsive to the input that ORD needs as they work 
through the annual award process. 
 
2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with? 
 
None. 
 
3. Is the report clear and logical? 
 
Yes, very much so. 
 
4. Are the conclusions drawn or recommendations provided supported by the body 
of the report? 
 
Yes, very much so. 
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Comments from other SAB Members 
 
Comments from Dr. George Alexeefff 
 
At the request of ORD, the Science Advisory Board annually makes recommendations to the 
Administrator concerning nominations for the Agency’s Scientific and Technological 
Achievement Awards. These awards are established to recognize EPA employees who have 
made outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-reviewed 
journals.  
 



1. Were the original charge questions adequately addressed?  
My understanding is that the charge question is basically to "to review EPA’s nominated 
scientific papers and to make recommendations for awards."   The draft report meets this charge.   
 



2. Are there any technical errors or omissions in the report or issues that are 
inadequately dealt with in the Panel’s report?  



I did not identify any errors or omissions. 
 



3. Is the Panel’s draft report clear and logical?  
Yes, the draft report is clear and logical. 
 



4.  Are the conclusions drawn or recommendations provided supported by the body of 
the Committee’s report? 



There is insufficient information to determine if the conclusions drawn are supported by the body 
of the report.  However, the process undertaken by the committee is provided.  
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Comments from Dr. Joseph Arvai 
 
 
General comments: 
 
This is a fantastic program and I am highly supportive of it. 
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes.  



 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft 



report? 
 
No. 



 
3) Is the draft report clear and logical? 
 
Yes. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 
 
Yes. 
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Comments from Dr. Nancy Kim 
 
 
The report was well done and the recommendations for improving the process looked good. 
 
1) Were the charge questions to the committee adequately addressed? 



Yes 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 



No. 
3) Is the draft report clear and logical? 



Yes. 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 



Yes. 
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Comments from Dr. Cecil Lue-Hing 
 



General comments 
 
The Panel did a good job of reviewing the suite of candidate scientific papers nominated by 
EPA, and has made  recommendations for the Awards. 



 
Specific Comments 



 
Letter to the Administrator 
The letter to the Administrator is straightforward, it states the purpose of the review, and presents 
a summary of the Panel’s recommendations for the awards.  The Panel expresses its satisfaction 
with the high quality of the work products nominated, and the Agency’s efforts to publically 
recognize the scientific endeavors of its professional workforce. 
 
The Body of the Report 
The report is very compact, and because of the nature of the review, the results are presented in a 
simple tabular format. 
 
The Administrative Recommendations 
The recommendations are appropriate, and are designed to improve the Awards Program. 
 



Quality Review Questions 
 
1 – Were the original charge questions to the Committee adequately addressed? 
      
Yes. 
 
2 – Are there any technical errors or omissions in the report or 
      issues that are inadequately dealt with in the Panel’s report? 
  
None that I detected. 
 
3 – Is the Panel’s draft report clear and logical? and 
 
Yes. 
 
4 – Are the conclusions drawn or recommendations provided supported by 
      the body of the Committee’s report 
 
Yes. 
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Comments from Dr. John Vena 
 
The report looks fine. No comments. 
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Comments from lead reviewers 
 
Comments from Dr. Thomas Burke 
 
1. This draft review is very comprehensive and responds very well to each of the charge 
questions. Each question is addressed, including recommendations to improve the clarity and 
justification for findings and conclusions. 
 
2. Within the limits of my expertise, I feel there are no technical errors in the report.  
 
3. The draft is well written, but in some places there are contradictions that are confusing. Taken 
as a whole it appears to be a favorable review, with general recommendation for improving 
clarity and justification for key methods and assumptions.  However there are many places where 
wording such as “erroneous and irrelevant” or  “notable misstatements or omissions” that present 
confusing answers to the questions and appear to require new research initiatives.  In addition, it 
is not really evident if the recommendations would lead to changes in the key findings of the 
document.  
 
4. It is not clear just what the conclusions of the report are.  There are an excellent set of 
recommendations made, but many require extensive reworking of the analyses, and a rethinking 
of challenging risk assessment issues such as uncertainty factor justification, critical study 
selection, and modeling of epidemiologic findings with limited exposure and sample sizes.  
 
General comments: 
 
The style and approach taken by the committee is very comprehensive.  Each charge question is 
explored in great depth, including identification of many uncertainties associated with each step 
of the risk assessment process.   
 
Almost each section begins with complimentary positive statements followed by a however and 
sometimes harsh and contradicting criticism.  For example on page 11 “well written, logical and 
appropriately referenced….. extraneous and repetitive materials could be deleted”  Mixed 
messages. 
 
The report could benefit with editorial changes to present a more consistent format for each 
question and section.  Some are very terse with bulleted recommendations others have 
recommendations nested within lengthy paragraphs.  
 
The inclusion of many recommendations for additional research, including long-term research, 
may be outside the charge of the committee, and may reflect a misunderstanding of the role of an 
IRIS assessment.  
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Emphasis of the key finding and a conclusion (“bottom line”)for each charge question would 
enhance the report and make it clearer just what is expected of the Agency to finalize the 
document.  
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Comments from Dr. Michael Dourson 
 
1. Were the charge questions adequately addressed?  
 
I agree that the charge questions were adequately addressed for the most part.  The following 
points, however, should be reconsidered by the panel: 
 



Page: 18, line 42.  The panel’s suggestion to combine effects does not seem unreasonable, 
but combining outcomes also means combining background incidences.  Do we know such 
backgrounds for other endpoints?  For example, an assumption of 1% incidence each for all 3 
endpoints, which would be consistent with EPA's assumption for 1% for 1 endpoint (LPTs), 
may not be appropriate. 
Page: 21, line 19.  I would be more comfortable with the panel's conclusion, if it requested 
EPA to conducted a more formal MOA-key event analysis using its current guidance (EPA, 
2005) and that of the International Programme on Chemical Safety (IPCS), developed in part 
by EPA senior staff (numerous publication here). We appear to have sufficient understanding 
of asbestos to analyze several possible MOAs, including direct mutagenesis, formation of 
reactive oxygen species, immune suppression, inhibition of spindle formation, and 
regenerative regrowth due to cell necrosis. Key events for these various MOAs should be 
sought and analyzed within the established frameworks that others are now routinely using. 
Carcinogenesis from foreign body implants, a well-known phenomenon, should also be 
explored. The physical characteristics of LAA and the type and timing of tumor appearance 
are also highly relevant in the determination of MOA, as per EPA (2005) guidelines. Such a 
formal MOA analysis would be preferred, I should think, to statements that the mechanisms 
by which LAA produces malignancy and fibrosis are complex and likely multifactorial. 
Page: 24, line 12.  EPA (2005) cancer guidelines specifically caution against asking for a 
"mechanism of action" for cancer evaluations. Rather EPA guidance dictates use of the Mode 
of Action (MOA) concept.  Thus, the relevant question for the panel should be: are the data 
sufficient to determine one or more MOAs, or can the available data be used to exclude one 
of more MOAs. This is why a more formal MOA analysis would be helpful, as per the 
previous comment. 
Page: 26, line 38.  The panel's thoughts here are spot on. In addition to the visual fit, one of 
EPA's criteria suggested by the panel, EPA also has 3 additional criteria for BMD model 
selection.  These are a model’s p-value (where models with values of greater than 0.1 are 
selected), scaled residuals in the area of the BMCL (where models with absolute values of 2 
or less are selected) and the ratio of BMC to BMCL (where models with lower values are 
selected). These criteria should be similarly analyzed. 
Page: 27, line 8.  This is yet another good suggestion by the panel, and if taken up, would 
then necessitate some consideration for reducing the default uncertainty factor of 10-fold for 
within human variability.  This is because this uncertainty factor accounts for human 
variability as does reduction in the Benchmark Response (BMR) used to determine the point 
of departure. 
Page: 31, line 24.  I do not understand the panel’s comment here, probably because I do not 
understand epidemiology terms. The terminology that EPA uses for this conversion, 
"fibers/cc-year," can be interpreted as "fibers per cc per year," similar to the commonly used 
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toxicological term "mg/kg-day" which is interpreted as "mg per kg per day." Is "fibers per cc 
per year" what is meant? If not, what does the term mean? 
Clarification of this terminology is important since one either then divides or multiplies by 60 
or 70 years, or uses an uncertainty factor to adjust for partial lifetime exposures. 
Page: 32, line 29.  I would be more comfortable with the panel's conclusion, if it could 
convinced me that some other effect might occur up to 10-fold lower than the BMCL of the 
chosen critical effect of LPT.  This evidence might be theoretical (e.g., expected asbestos 
distribution and accumulation in another organ) or actual (e.g., community data indicate 
more immune suppression occurring than lung effects). Since the lung is already known to be 
impacted early in the pathogenic process by this lung-accumulating chemical---correct?--- 
the evidence for another, more sensitive effect, should be compelling. EPA’s justifications 
for this factor are not inappropriate scientific speculations, but the choice of 10-fold does not 
followed EPA (2002) guidance, nor practice. For example, lack of chronic duration is not an 
appropriate justification for the database uncertainty factor, as the SAB panel correctly points 
out. This uncertainty is addressed in the factor for subchronic to chronic where EPA has 
judged that a value of 1-fold is appropriate. 
Page: 34, line 20.  I only scanned the EPA text, but is the panel stating that EPA has only one 
study from which to select in order to determine the RfC?  Or is it that multiple studies exist 
and only 1 has been selected?  If it is the former, then do the recently published studies on 
two other cohorts, suggested by the panel for EPA to consider, obviate this concern?  If it is 
the latter, this is the current practice by risk assessors everywhere. 



 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 
dealt with in the draft report?  
 



I would value an enhancement to the Administrator’s letter on page 2, line 8, along the lines 
of requesting a more formal MOA analysis using EPA current guidance and that of the 
International Programme on Chemical Safety (IPCS).  The specific text to be enhanced is: 
 
• The SAB agrees that the weight of evidence for LAA supports the descriptor 



“Carcinogenic to Humans by the Inhalation Route” in accordance with EPA’s Guidelines 
for Carcinogen Risk Assessment. The SAB views the mode of carcinogenic action of 
LAA as complex, and therefore the default linear extrapolation at low doses is 
appropriate.  



 
3. Is the draft report clear and logical?  
 
I agree that the draft report is clear and logical.  The following items might be seen as 
enhancements: 
 



Page: 2, line 9.  It appears that several of the expert public comments disagree with this 
judgment of the critical effect as Localized Pleural Thickening (LPT). What is the panel's 
response, for example, to the comments of Dr. Moolgavkar on this topic? 
 
Page: 11, line 33.  Do the "numerous publications on the mode of action of other 
amphiboles" suggest to the panel that the formation of reactive oxygen species, immune 
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suppression, and/or inhibition of spindle formation are likely Modes of Action (MOA) for the 
development of lung tumors or mesothelioma?  If so, how likely are these MOAs to be 
operating with Libby Amphibole asbestos (LAA)? 
 
Page: 17, line 31.  An assumption was made by EPA for background incidence of LPTs of 
1%, I believe. Does the panel recommend that EPA obtain a better estimate of background 
for this group, perhaps from hospital data in this area? 
 
Page: 17, line 43.  The panel raises another good point here. The modeling of LPTs from the 
Marysville cohort should be consistent with modeling of LPTs from other cohorts that might 
have less accuracy or exposure precision.  Has EPA done this?  If not, is the panel 
recommending that it does? 
 
Page: 18, line 27.  Does this paragraph represent the panel's response to public comments of 
Dr. Moolgavkar regarding LPTs as the critical effect for RfC development? If so, please 
acknowledge these comments. If not, what is the panel's response? 



 
Page: 20, line 7.  The panel’s description of in vitro assays would enhance EPA's text on 
MOA analysis. Does the panel feel, however, that similar in vitro assays from other asbestos 
forms can shed insight with LAA? The MOA for cancer does not appear to be mutagenic, 
both from the available in vitro data on LAA, and from LAA's physical characteristics. An 
analysis of this mutagenic MOA as per EPA or IPCS guidelines would likely yield a negative 
finding, suggesting another, or multiple other, MOA.  This points again to the request for a 
more formal MOA analysis. 



 
4. Are the conclusions drawn or recommendations provided supported by the body of the draft 
report?  
 
With the considerations of suggestions made in this review, and those of other SAB reviewers, 
this report will be a very important, and scientific credible response to a pressing Agency 
problem.  Public health will be well served when EPA’s report is revised. 
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Comments from Dr. Gina Solomon 
 
Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos 
(August 2011) 
9/21/2012 
1) Were the charge questions to the committee adequately addressed? 



Overall, it appears clear that the committee put a lot of work into this review, and they presented 
a lengthy and detailed report. The committee did address all the charge questions, although 
sometimes the responses to the questions were “muddy” and the reader had to really search the 
text for the actual response to the question. The fact that the responses to the questions were 
somewhat buried in the report made the document difficult to read and somewhat confusing. 
This was a particular problem in the executive summary, which needs some work to make it 
more readable.  
 
I also see a number of areas where the committee may have gone beyond their charge and made 
recommendations that – although they would be of academic interest – may not significantly 
improve the quality of the IRIS assessment. In particular, the committee recommended a 
considerable amount of additional modeling and analyses, addition of a slew of references, more 
text, and presentation of a number of additional tables of data. The committee did not justify why 
these recommendations are necessary, or exactly how they would contribute to the scientific 
basis of the actual numbers in the IRIS assessment. As a reviewer, it was very hard for me to see 
the reasoning behind many of the committee’s recommendations for additional work.  In at least 
one area (analysis of new data from other cohorts to support derivation of the RfC), I only 
understood the rationale for the recommendation after reading the public comments, but not from 
the report itself.  
 
In the end, the plethora of recommendations for additional analyses and additional data tables 
created confusion. When I read the review, it was very confusing to discover that on the one 
hand, the committee appears to support every single one of EPA’s major substantive assumptions 
and decisions (ie. the decision to calculate an RfC, use of LPT as a critical endpoint, the choice 
of cohorts for both the non-cancer and the cancer calculations, the cancer classification for LAA, 
the decision to use a linear model, etc). Yet, the committee wrote dozens of pages of critique that 
appear to this reviewer to be quibbling about fairly minor issues of presentation around the 
margins. As a result, the major conclusion that “there are many areas that need more 
consideration…” (cover letter, line 26; executive summary p. 1, line 12) is confusing and not 
very well supported by the overall substance of the report.  
 
Therefore, in my view, the committee should do three things: (1) determine which of the 
recommendations for extra text, tables, references, and analyses are actually important to 
improving the basis for the RfC and the IUR numbers, and focus the report on those 
recommendations; (2) delete or de-emphasize recommendations that – although they might be 
interesting academic efforts - go beyond what is really necessary for improving the RfC and the 
IUR numbers; and (3) reassess the cover letter and the executive summary to clarify the fact that 
the committee supported all of EPA’s major assumptions and decisions, since the current version 
of the letter and executive summary sound significantly more negative than the actual content of 
the review seems to warrant. Of course, if I am misunderstanding the fact that the committee 
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supported all the major elements in the IRIS assessment, then the report would need to be 
rewritten in a somewhat different way to better clarify the basis for the dissatisfaction and help 
the reader understand the major problems.  
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 



draft report? 



The section on localized pleural thickening (LPT) should be strengthened. This is clearly a 
controversial issue, so the committee needs to demonstrate that it gave careful consideration to 
the arguments on both sides. In particular, the sentence on page 18, lines 36-37 is weak and 
should be rewritten and clarified. It’s not appropriate in this context to say that “the SAB 
believes that large cohort studies have shown significant reduction in lung function, including 
diminished diffusing capacity and vital capacity associated with LPT” (emphasis added); this is 
an important statement that is either true or false and not a matter of belief. If it can’t be 
substantiated it should be deleted.  
 
The section on Selection of Uncertainty Factors on p. 32 has a statement in lines 19-21 that 
“arguments have been made that a factor of 10 is not sufficient to cover all sensitive sub-
populations, especially children” (emphasis added); this statement requires a reference, and it 
really shouldn’t be in the passive voice. Perhaps the committee is referring here to data on the 
range of sensitivity within the population to other pulmonary toxicants that cause chronic 
oxidative stress such as ozone? If so, that should be clarified. It’s fine to keep this point in, but it 
should either be referenced or clarified. 
 
The section on the use of laboratory animal and mechanistic studies is also a bit confusing. For 
example, the statement: “An understanding of the basic carcinogenic mechanisms of LAA will 
be extremely useful in deriving a realistic risk assessment” (p. 4, lines 1-2) seems a bit bizarre; 
research on various forms of asbestos has been ongoing for many decades and there’s an almost 
overwhelming amount of information on carcinogenic mechanisms. The problem is that there are 
likely multiple relevant mechanisms, and that despite all the data there’s no clear scientific 
consensus on mechanisms of action. This statement and the following recommendations make it 
unclear what the committee is recommending. It almost appears that they are recommending 
more research “to fill the gaps in knowledge” (p. 4, line 3) prior to finalizing the assessment. I 
don’t think this is what the committee intends to say (or at least I hope it isn’t, since clear 
answers to this ages-old question aren’t likely to emerge anytime soon). So this section needs to 
be corrected and clarified. 
 
The response to the question on confounding by smoking (p. 37-38) fails to refer to the data on 
synergy between asbestos exposure and smoking with regard to lung cancer risk. There’s quite a 
lot of literature on this, although I don’t know if any of it is directly on LAA, rather than on other 
forms of asbestos. At any rate, it seems like it would be appropriate to at least entertain the 
hypothesis that there may be a synergistic relationship, and discuss how that might affect the 
analysis. As a reader who knows something about asbestos, but very little specifically about 
LAA, this seemed to be a significant omission to me.  
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3) Is the draft report clear and logical? 



See above for general comments. Overall, the report is densely written, major recommendations 
are not separated from more minor suggestions, and the rationale for the recommendations is not 
presented clearly in the body of the report. These problems carry through into the executive 
summary, which is quite confusing (more details on that below). Only the cover letter seems to 
prioritize some key issues. These problems aren’t fatal, but they do make the report more 
confusing than it needs to be for the reader.  
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 



report?  



The cover letter is remarkably clear given the confusing nature of the report itself. However, as 
stated above, the committee should rethink the overall tone of the conclusions given the fact that 
they appear to support EPA’s judgment in about 90% of areas in the assessment, and seem to be 
quibbling about things that aren’t likely to change the final results. Does the committee really 
think that “there are many areas that need more consideration?” Does this bottom-line conclusion 
really comport with what the committee seems to be saying in the report itself? 
 
The executive summary requires more work than does the cover letter. I was utterly incapable of 
deciphering what the committee was trying to say about minerology (p. 1, lines 18-30), and 
reading the response to charge question 3.2.1 didn’t help much; it appears that the main issue 
here was with various minor details, and with shortcomings of microscopy. The latter point is 
important, but is lost in all the additional minor text and totally falls out in the executive 
summary.  
 
The section discussing recommendations regarding the RfC derivation fails to mention the small 
number of workers in the Marysville cohort with LPT as the rationale for recommending 
additional analyses in other cohorts; this rationale is fairly compelling, but the reviewer only 
understood it after reviewing public comment letters, not from the committee’s report itself.  
Most of the text on “Use of Animal and Mechanistic Studies” on p. 2, lines 27-37 appears to 
contribute very little and be devoid of significant recommendations. This could be deleted. The 
section on Weight of Evidence Characterization at the bottom of p.2 starts with saying that the 
“SAB agrees….” but then lists a number of things that don’t really support that conclusion and in 
fact appear to undermine it (ie. “the number of mesothelioma cases is small”, “the case series in 
the community…does not provide the same level of evidence…”). The reader ends up confused 
about the real justification for the committee’s concerns here. It’s also odd to see such uncertain 
language about the carcinogenicity of asbestos, given the vast database on the carcinogenicity of 
this substance.  
 
There is a lot of repetition in the executive summary on p. 5, with repeated mentions of the 
committee’s preference for the Hill model (line 5, line25) which don’t need to be repeated; and 
concerns about the use of time since first exposure (TSFE) (lines 18-19, 42-45) which are 
confusing because they appear to be somewhat contradictory. In particular, the recommendations 
around TSFE should be clarified in the executive summary.  
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The section on Selection of Uncertainty Factors is fairly clearly explained in the executive 
summary, but these points are not well-captured in the cover letter. The committee should 
mention in the cover letter bullet #4 the suggestion that EPA consider a factor higher than 1 for 
UFL.  
 
Overall I do not think that the issues with this report are significant enough to merit returning it 
to the committee for major work and bringing it back before the Board for a second Quality 
Review. Instead, I think that there are some revisions and clarifications that would address my 
concerns and that the report could then be re-reviewed either by the Chair or by a designated 
group of Board members.  
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Comments from Dr. Daniel Stram 
 
1. Were the charge questions adequately answered? 



 
Overall the report appears to be very thorough, although most of this is well out of my field of 
expertise.  I have focused most of my review on those parts where I could contribute something 
useful; such as the implications of the risk analysis models chosen by EPA. In some cases more 
useful and insightful comments on the draft assessment could have been made.  
 
In discussion of the clarity of the mineralogy, it is indicated that section 2.2 "needs significant 
modification". Right now there is only one sentence provided that indicates what the reviewers 
are pointing to in general terms, after that there several very specific suggestions about 
terminology and model formula, but this wouldn’t seem to add up to "significant modification" ; 
This recommendation should be expanded on.  
 
Selection of localized pleural thickening in humans as the critical effect for RfC. The 
reviewers agree with the EPA that LPT is the correct endpoint. Is LPT simply a convenient effect 
because it was available, associated with lung function, and not confounded by smoking? Ideally 
would LPT be used instead of lung function or other measurements if smoking was not a 
confounding factor? Is lung function loss due to fiber exposure in non-smokers highly associated 
with LPT or are there many non-smokers with exposure-related loss of lung function but not 
LPT? If the former then I would feel more comfortable with LPT. Are there other measurements 
or outcomes that would be used, if available, and if not confounded by smoking? The review 
recommends on page 18 (lines 19-25) that a further literature review should be provided in 
support of the choice of LPT. Is there any likelihood that such a review would not support the 
choice of LPT? I.e. is this recommendation simply given for the sake of completeness of the 
report, or is there uncertainty about the usefulness of LPT in the mind of the reviewers? This 
needs clarification  
 
On page 20 lines 7-22 a "wish list" of additional in vitro assays is discussed, is this really 
relevant to the review of this report? If there are important studies that have not been evaluated 
in the EPA report this is be one thing, but if they have not been done would it be worth waiting 
for this report until such work is performed?  
 
The discussion of charge questions (page 20 line 24-page page 21-line 36) concerning the overall 
weight of evidence for carcinogenicity of LAA (despite the limited direct evidence) as well as 
the lack of clear mode of action (and hence default linear dose response) seems convincing and 
logical.  
 
Critical endpoint and study selection for IUR determination: The review comments on the 
choice of lung cancer and mesothelioma mortality as the appropriate endpoints for derivation of 
the IUR as "clearly appropriate" and "are scientifically supported and clearly described". While I 
am in agreement with these statements it would make sense to indicate whether other cancer 
effects have been hypothesized and if there is any epidemiological evidence of a relationship 
with other cancers. It is unclear for example (page 23 lines 8-11) whether the reviewers are 
recommending that the assessment include laryngeal or ovarian cancer in any analyses. 
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The review notes the potential problems with death certificates for ascertainment of these 
endpoints and the likelihood that mesothelioma in particular may be undercounted. Based on 
typical times to death from diagnosis the number of incident cases of lung cancer that would 
have gone uncounted (as of end of follow-up) should be small although this is not directly 
discussed.  
 
The reviewers indicate that effects of LAA on mesothelioma (and the IUR) might be 
undercounted for two reasons, the first is problems with diagnosis (especially in the past) and the 
second is that follow-up times are not as long as the 60 or more years detected in other studies. 
Since an absolute increase in risk to 1% is used in the definition for the IUR of mesothelioma the 
first cause of undercount is valid. However the effect of limited follow-up on the IUR) is a bit 
more complicated. The models used to estimate excess involve estimation of excess risk at 
various ages and will do extrapolation based on the type of model used. The extrapolation to 
older ages or times since exposure is inherently variable but it is not clear that an underestimate 
of the effects of lifetime exposure is necessarily expected.  
 
The reviewers agree with the EPA assessment's choice of the Libby cohort for IUR 
determination. The statement that "additional follow-up of both the occupationally and 
environmentally exposed populations would be helpful" appears. The intent of this is not clear. Is 
this simply a suggestion for future research or is there follow-up data available now that could be 
included in the assessment? Presumably this is a suggestion for future work, but this should be 
clarified. The review suggests that other LAA-exposed cohorts be summarized (page 23 lines 25-
27) in a summary set of tables or figures. It would seem reasonable to include some information 
about other asbestos-exposed cohorts (for comparison's sake) as well. 
 
Exposure response modeling for RfC determination 
 
I think there is some lack of clarity in the discussion by the reviewers of exposure response 
modeling, but this is mainly because of lack of clarity in the EPA assessment concerning the 
models that are used particularly the analysis of the full Marysville dataset with exposures from 
1957.  
 
For the post-1972 analysis the EPA assessment focuses on models with plateau effects of the 
general form 
P(LPT=1) = bkg+(Plateau-bkg) f(x)  
where x is cumulative dose and f(x) is monotonic ranging from 0 and 1 (e.g. of logistic, or 
normal CDF form etc.,) and various transformations of dose (log unlogged, etc ) are considered. 
The main model used is the Michaelis-Menten (M-M) model  with f(x)=x/(exp(-a)+x).  This 
model has a slope equal to [plateau-bkg]*exp(a) at zero dose and a slope of zero at x=infinity 
(e.g. is non-linear). The parameter a thus parameterizes the (starting) slope (change in probability 
per unit dose) in the model.  In order to keep this same general form of model in the analysis of 
the full cohort the EPA assessment makes the plateau parameter a function of time since first 
exposure.   One can speculate about what is really going on in these data; it seems likely that this 
change is used to model the observation that there is little or no effect of age for the unexposed 
but a very large effect of age in the heavily exposed and a lesser effect of age in the less heavily 
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exposed. This is my interpretation of Figure E-3 of the EPA assessment based on the assumption 
that most exposures start at around the same age.  
 
When TSFE is used to modify the plateau then since the TSFE is always zero for the unexposed, 
there is no age dependency in the unexposed (and the strength of the age effect increases with 
dose).  Thus the EPA assessment, by using TSFE as a modifier of the M-M plateau, incorporates 
this feature directly into the model.  
 
Choosing (as in the EPA assessment) TSFE as a modifier is very awkward however, since 
intensity of the first exposure is not considered, a small first exposure near zero starts the TSFE 
"clock" as much as a large first exposure. Generally also it is harder to think about the 
predictions that are being made about models that include TSFE compared to ones that simply 
include age dependencies, and TSFE  should only be used for a good reason. 
 
There are several other, simpler, ways to modify the M-M model to include this general form of 
age dependency by only including age at exam (and not TSFE) in the model. For example if the 
plateau is made a function of age, such as logistic i.e.  
  P(LPT=1) = bkg +[expit(c+d*age)-bkg][x/(exp(-a)+x)] 
then there will be no age dependency if x, is 0 and a monotonic increase in the age dependency 
(parameters c and d) as x increases. Another alternative is to make the parameter a a function of 
age. This would increase the rate (in dose) at which the plateau is reached with age, but not allow 
for higher plateaus for older ages. However if one set the plateau to one (or to a value closer to 
one) then over the range of actual doses the basic phenomenon (of larger age effects in the more 
heavily exposed) would still be exhibited by the  model.   
 
The review committee suggested using residence time weighted (RTW) dose as a possible 
alternative to TSFE, i.e. replacing cumulative dose x with RTW dose in the M-M model.  This 
makes sense as well, again the plateau would have to be increased (which is also a suggestion of 
the reviewers) so that this model would fit the full dataset. Any of these changes would give a 
more easily interpretable model and the fit of such simpler models could be explored.  
Overall a clearer discussion by the reviewers of the practical implications involved in using 
either TSFE, age, or RTW dose, and in particular the age effects that are being implied, would be 
helpful.  
 
It is not clear from the EPA assessment why these age effects (TSFE) effects do not seem to be 
present in the post-1972 data. This may be a power issue (due to smaller number of events or a 
smaller range in age at time of examination in the post 1972 cohort compared to the full)  
 
2. Are there any technical errors or omissions in the report or issues that are not adequately dealt 
with in the draft report? 
 
I did not identify technical errors as such. Some clarifications of use of models for IUR and RfC 
are described above but in general I find that the text provided is accurately technically (to the 
extent that I could judge)  
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3. Is the draft report clear and logical? 
 
The draft report is structured according to the charge questions and provides answers to each one 
in turn. Overall the report reads well throughout 
 
4. Are the conclusions drawn or recommendations provided supported in the body of the draft 
report? 
 
I am in agreement with the recommendations that I was able to evaluate. For example I agree 
with the reviewers that the modeling procedure described is generally valid scientifically but 
should be enhanced in the ways suggested by the committee, for example by including graphical 
depictions of the data. The committee suggests using the dichotomous Hill model which differs 
from the M-M model in that cumulative dose x is replaced with a power of cumulative dose (xb) 
with b estimated from the data. It is not clear to me that this added complication (of estimating b) 
provides very much flexibility.  The comments of the reviewers (page 27 lines 1-3) that the 
benefits of this model is that 
"…, the dichotomous Hill model is attractive because it allows estimation of an exposure slope 
parameter, allowing the exposure effect to scale as covariates are added, the exposure metric 
changed, or the plateau fixed." 
 
Is not very clear to me that these are really very helpful. The M-M model is a special case of the 
Hill model and unless power transformations of dose are really needed to model the shape of 
the exposure response I would prefer the M-M model as easier to interpret. To me a change in 
the power b parameter as covariates are added to the model complicates the interpretation of the 
effect of those covariates.  Later on (page 28 lines 12-150 it is said that using the dichotomous 
Hill model allows a slope parameter to be estimated. But the same is true for the M-M model, 
since the parameter a is estimated from the data.   I do agree with the committee that a fixed 
plateau is preferable; I wonder in fact whether a plateau different than 1 (see above) is really 
desirable or preferable.  
 
I agree completely with the reviewers that the choice of a 10 percent extra risk as the 
benchmark criteria (BMR) needs further justification: This is an absolute risk, not a relative 
risk, so that this is a much larger risk benchmark than implied by a 1 or even 10 percent 
increase in relative risk for an outcome that is moderately rare among the unexposed.  
 



The suggestions made in 3.2.5.4 (page 29) regarding covariates are generally good, however, the 
effects of covariates in the data from Marysville seem to be very limited; with only smoking (not 
generally thought of as a cause of LPT) being anywhere close to statistical significance. I would 
recommend focusing only on smoking. In contradiction to the reviewers (and the report) I don't 
think that the BMCL most directly applicable to all members of the population is the one derived 
from a model without covariates such as smoking. Since smokers predominate in the Marysville 
data the Marysville BMCL using no covariate adjustment would reflect smokers risks not the 
population as a whole. Calculating BMCLs for smokers and BMCLs for nonsmokers and then 
weighting by the proportion of smokers and nonsmokers in the population would be the approach 
that would give the best estimate for the BMCL for the entire population.  
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I don't like the idea (same section) of estimating a risk score (for non-exposure related variables) 
and then using this as a single adjustment variable in the later modeling. As a general regression 
method it doesn't seem correct first fit a model with variables A and B in the model, then make a 
risk score for A and B combined and putting in the risk score when fitting variable C. This does 
not estimate the joint effects of A, B, and C properly (compared to putting each of A, B, and C in 
the model). The reviewers should further justify the approach. The idea of producing separate 
estimates of the BMCLs for subgroups defined by covariates is reasonable (although I think the 
only needed covariate is probably smoking), but this can be done from the results of the full 
model (exposure and non-exposure covariates).  
 
The comments on page 30 on requiring EPA to examine alternative approaches to including the 
TSFE in modeling are reasonable, however I think the committee should go further and 
recommend examining other age-related variables as well as TSFE and RTW dose. The EPA 
should certainly examine age at exam as a modifier of the plateau and/or of the "slope" 
parameter a (after increasing the plateau)  for example. Age at initial exposure (rather than 
TSFE) should also be considered as a modifier of the plateaus and "slopes" in the M-M model. 
TSFE and Age at initial exposure are somewhat difficult to interpret for extended exposures, so I 
think the main question is whether RTW weighted dose models are helpful compared with 
models that just use age at examination as a modifier (discussion above). If age is very important 
(which seems clear in the full cohort data) then the benchmarks derived from the full cohort need 
to be based on specific (presumably advanced) ages, where the dose response appears to be the 
strongest. 
 
Exposure-dependent sampling. The reviewers (page 30-31) indicate that "The exposure 
dependent censoring discussion is based upon results from Rohs et al (2008) that inappropriately 
separated non-deceased non-participants from the remaining non-participants. Once all non-
participants are combined there is no evidence of exposure-dependent censoring".  These 
comments should be expanded. My reading of the Rohs et al article is that individuals with 
higher exposure (those hired before 1973) are more likely to participate than those hired after. 
Why is this not "exposure dependent sampling". In general exposure dependent sampling 
shouldn't bias regression results by themselves. Of much greater concern is differential sampling, 
i.e. sampling dependent upon the outcomes being analyzed. Exposure dependent sampling will 
bias some comparisons such as the risk in the upper and lower quantiles of exposure since the 
quantiles will not be the same in the sample as in the population as a whole. However this type of 
effect doesn't seem to be extremely important for the purposes that EPA is making of these data. 
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Comments from Dr. Peter Thorne 
 



1. Were the charge questions adequately addressed? 
• There were 23 questions posed including 2 general charge questions and 21 specific 



questions, many with multiple parts. All 23 charge questions were adequately addressed. The 
answers to these questions make up 32 pages of the Draft Assessment. This extensive, 
deliberative and carefully written SAB Draft Report states that the SAB agrees with the 
overall conclusion that the weight of evidence for LAA supports the descriptor ‘carcinogenic 
to humans by the inhalation route’ based mostly on occupational epidemiology reinforced by 
animal studies, while the evidence to identify a mode of carcinogenic action for LAA is 
weak. The Report identifies many areas for further consideration to strengthen the scientific 
basis for the LAA risk assessment and these are outlined and justified in some detail. The 
draft report also offers constructive suggestions to improve the clarity of the document. 
Importantly, the SAB Draft Report provides significant input to the process for development 
and justification of toxicity values for the IRIS database including the chronic inhalation 
reference concentration (RfC) and the Inhalation Unit Risk (IUR). The SAB Draft Report 
supports use of radiological evidence of localized pleural thickening (LPT) as the proper 
adverse effect for deriving the RfC citing its specificity and lack of confounding by smoking 
history. This is clearly described and well justified. Many concerns are raised (on pages 4 to 
5) about exposure modeling in the Marysville, Ohio plant cohort dataset. Issues raised appear 
justified and are adequately explained, many can be addressed by straightforward evaluation 
of the raw data, testing alternative model assumptions and further description of decision 
criteria for model selection. 



 



2. Are there any technical errors or omissions or issues that are not adequately dealt with 
in the draft report? 



The report is carefully written and extremely thorough. There are several issues that should be 
discussed by the SAB. 



• (top of page 4): The SAB Draft Report recommends that studies be undertaken to elucidate 
physiological pathways to enhance the understanding of the carcinogenic mechanisms of 
LAA suggesting, among others, animal inhalation studies with LAA. Since the weight of 
evidence is sufficient to label LAA as a known human carcinogen, and inhalation studies 
have been done using tremolite, I question whether such studies would add to the risk 
assessment enough to justify their cost. In my opinion the SAB Draft Report does not 
establish a compelling rationale for such a study. 



• (page 6, lines 6-9; page 31, lines 24-28; page 34, line 18): Perhaps I don’t thoroughly 
understand this issue. It would help the reader to provide the rationale for using a 70 yr 
lifetime instead of a 60 yr + 10 yr lagged exposure. What is meant by “given that the 
exposure metric is arbitrarily related to the prevalence data….”?  



• (page 9, lines 23-27; page 15, lines 28-40; page 34, lines 34-40; pages 42-43, lines 31-41 and 
1-3): Since PCM resolution is low compared to TEM an equivalent method would appear to 
involve exclusion of amphibole fibers below a defined diameter and length. Presumably this 
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would be used to adjust older PCM data to estimate total LAA exposure based on applying a 
multiplier derived from modern TEM methods. However, this would only be valid under the 
assumption that changes in production techniques, ventilation controls, or materials handling 
have not changed since the time the PCM-based exposure assessments were performed. This 
further requires that the particle size distribution of LAA fibers in air have remained the 
same. The development of such a retro method is recommended for EPA study and is also 
highlighted on page 42-43 as a long-term research need. However, the value of this for the 
LAA risk assessment is not stated. Nor is there a description of how such data would be 
applied to the exposure data in this cohort. This is described in four sections of the Draft 
Report which seems excessive, yet it is not convincing (at least not to me). 



• (page 15, line 43): “resolution” should replace “magnification” as the descriptor for the 
improvement of electron microscopy over phase contrast microscopy. 
 
3. Is the draft report clear and logical? 



The draft report is clear in most sections and flows logically. There are a few areas where the 
clarity could be further enhanced. 



• The executive summary captures the essential content and issues in the narrative response to 
the questions posed. However, at 9 pages, the Executive Summary seems too long. The 
discussion of modeling issues in the Executive Summary could be shortened as these issues 
are thoroughly described in the body of the report. 



• (page 6, lines 19-23): The SAB recommends the addition of human data from community 
LAA exposures around an expansion plant in Minnesota and data from cohort studies of 
other amphiboles. This suggestion, if acted on, negates the suggestion on page 6, lines 41-42 
to include an additional uncertainty factor for using a single study. This should be pointed 
out. 



• (page 8, line 24-26; page 38, line 8-12): What is the evidence to support negative 
confounding of COPD and asbestos exposure? This should be explained (or deleted if there is 
none). 



• (page 9, line 12-13; page 22, lines 30-33): Regarding the recommendation to calculate an 
SMR for the Libby Cohort based on Montana and U.S. data - why is this recommended and 
how would this be used in the risk assessment?  For this cancer risk assessment, the major 
cohorts are identified as the Libby Workers, the ATSDR community study, and the 
Marysville, Ohio plant. The primary basis for the cancer risk assessment is the Libby 
Workers cohort (N=991 total and N=285 with exposure data). This cohort establishes the 
IUR based on lung cancer and mesothelioma. The Marysville plant is used in the non-cancer 
risk assessment to establish an LPT-based RfC (N=434 total with N=118 employed after 
1972 with exposure and x-ray data). There is also discussion of the ATSDR Libby, MT 
community study (N=7307) but little is mentioned about that in the SAB Draft Report. 



• (page 11, lines 17-19): “… that appears to offer nothing new, with no detailed exposure 
information and an exposed population, respectively.” The meaning of this sentences in 
unclear. 
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• (page 11, lines 32-36): The suggestion to consider human and animal data on other 
amphiboles for information on mode of action and model selection is appropriate and points 
out a deficiency in the document. The fact that LAA is 6% tremolite also supports this. Is 
there anything to be learned from comparison of the physicochemical characteristics and in 
vitro activities of richterite and winchite  to tremolite? 



• (page 25, lines 17-32): Regarding use of geometric mean (GM) vs. arithmetic mean (AM) vs. 
minimum variance unbiased estimation (MVUE): The SAB Draft Report states that use of 
the GM imparts a bias in that it decreases the significance of the highest exposures. If the 
industry targeted the “most exposed” workers for sampling, their use of arithmetic mean or 
MVUE would overestimate the exposure of average workers. Since there is apparently no 
information on the intent and design of the workplace exposure assessment, it is unclear how 
it can be determined which measure of central tendency best represents the true distribution 
of exposures. 



• (pages 27-28): Regarding alternative modeling approaches to derive a point of departure 
(POD) for derivation of the RfC. This very thorough set of recommendations regarding 
derivation of the RfC should help EPA develop a defensible RfC value. The suggestion to 
use residence time weighting seems like a good idea (page 28, line 9). The rationale for using 
time since first exposure (TSFE) as a covariate versus date of first exposure is that earlier 
exposures are likely to have been higher than more recent exposures and TSFE doesn’t 
necessarily capture the earlier exposures. However, since neither TSFE nor date of first 
exposure are metrics of exposure duration it makes more sense to apply residence time 
weighting. An important question is are there data available for LAA to facilitate assigning 
meaningful weighting to the exposures? 



• (page 35, lines 5-6): “Use TEM to identify and count asbestos fibers longer than 5, 10, and 
20 um in air samples for RfC purposes. The Report should state to what air samples this 
refers. It was not clear if there are any air samples available to carry out this 
recommendation. 



• (page 36, line 1-4): This statement sounds pejorative? I suggest that it be softened. 



• (page 36, lines 9-22; page 37, lines 15-16): This is an excellent point. SAB should have a 
specific recommendation on what to do to address left censoring as an alternative to midpoint 
substitution. Options include use of Monte Carlo methods, Tobit models or some other 
imputation method). 



• There were some minor typos I noticed: 
page 26, line 24: “asTroy” should read “as Troy” 
page 35, line 17: insert a line between paragraphs 
page 42, line 5: “p > 0.1” should read “p < 0.1” 
page 42, lines 7-8: “for the estimating” should read “for estimating” 



 



4. Are the conclusions drawn or recommendations provided supported by the body of the 
draft report? 
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Yes, the draft report does an excellent job of explaining the basis for the conclusions and 
recommendations. A few instances where this is not the case are discussed above.  
Dr. Scott Ferson is listed as not concurring with the Draft Report. Will he be preparing a 
minority report or is there need for a statement as to why he chose not to concur? 
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Comments from Dr. John Vena. 
 
1. Were the original charge questions to SAB Standing or Ad Hoc Committees adequately 
addressed?  
 
I extend my compliments to the Panel for the comprehensiveness and thoroughness of their 
review. The review is exceptional in content and format. Explicit recommendations are made 
after very well written responses to the questions, thoughtful critique of document and 
justification for the recommendations that follow. In my opinion the two general charge 
questions and the specific charge questions on mineralogy, Toxicokinetics, Noncancer health 
effects, carcinogenicity of Libby amphibole asbestos, and inhalation reference concentration, and 
inhalation unit risk were very effectively answered.  It is noteworthy that they developed well 
articulated responses and complemented them with very detailed feedback with superb 
comments and recommendations. The long-term research needs were well done. See below for 
specific comments and a few corrections. 
 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 
dealt with in the Committee’s report?  
 
None that I can tell based on my expertise. 
 
3. Is the Committee’s report clear and logical?  
 
The cover letter is concise and the text very effectively highlights the major recommendations. 
The letter captures the sentiments of the full review report. A few minor points on cover letter: 
Page 1 around line 30 Add a bullet on the strong recommendation in the section on fiber 
toxicokinetics (pages 1 and 16).  
Page 1 line 45. I recommend stating specifically what the guideline for epidemiologic data is. 
Page 2 line 6 if reevaluate the default what does the panel recommend as substitute? 
Page 2 lines 32-34 states the recommendation to consider epidemiologic studies of other 
amphiboles for model selection, may be helpful to state why. Also this recommendation is not in 
the executive summary as far as I could tell but is clearly stated and justified on page11, section 
3.1.1. 
 
 
The executive summary is well done and provides an excellent overview of answers to charge 
questions and recommendations. 
Page 3 lines 21-25. Upper part of paragraph agrees with selection of the Libby cohort. Seems 
awkward that the limitations are stated here and suggest deleting the lines. 
Page 7 line 29 Why would other “models might have provided very different estimates of risk 
that are not discussed” This is not clear and should be rewritten and explained. 
Page 7 lines 34-36 this recommendation seems reasonable but would it change the outcome? Is 
this done in all other IRSI documents?  
 
Page 20 line 33 add “and mortality” after “incidence”?? 
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4. Are the conclusions drawn or recommendations provided supported by the body of the 
Committee’s report?  
 
Yes. In my opinion the report is very well written and comprehensive in responses to the charge 
questions. 
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Comments from other SAB Members 
 
Comments from Dr. George Alexeeff 
 



Quality review comments on the draft report:  



  



 Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos 



(August 2011). 



  



1. Were the original charge questions adequately addressed?  



The draft report contains a discussion of the general and specific charge questions, which are 



adequately addressed in the report.     



 



2. Are there any technical errors or omissions in the report or issues that are 



inadequately dealt with in the Panel’s report?  



 



I have identified a number of areas in the report which could be clarified and improved. 



 



The Panel’s report on page 2 (and 17) states: “The SAB suggests that the EPA include any X-ray 



abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural thickening 



(DPT), or asbestosis].”  The statement should indicate what outcome EPA used in their analysis 



by adding “in addition to localized pleural thickening.”  Further there is really no justification 



given for suggesting these additional analyses especially in light of the next comment.  There is a 



suggestion that it may result in a more sensitive analysis.  Yet, the Panel’s report on page 2 (and 



18) states: “The SAB agrees that the radiographic evidence of LPT in humans is the appropriate 



adverse critical effect for the derivation of the RfC. LPT has the appropriate specificity and is not 



confounded by cigarette smoking.”  In light of this strong support, why is Panel suggesting that 



analyses be done with poorer quality data?  If the result is more sensitive how will the 



interpretation be affected by the use of less specific endpoints. Finally, the recommendation 



(page 19) and Executive Summary state that these analyses be “included.”  This is in contrast to 



the suggestion in the body of the report on page 18 which states: “The SAB also suggests that the 
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EPA consider looking at LPT, DPT and small opacity profusion score together as an outcome.”  I 



suggest that the Executive Summary reflect the body of the report and use the term “consider.” 



 



The Panel’s report on page 2 (and 18) states: “The relative potency of inhaled LAA should be 



compared with that of tremolite in rodents to add new information for refining the RfC for 



LAA.”  It is not clear to this reviewer how the animal potency data can refine the human RfC 



data.  I suggest the Panel report clarify how this tremolite information would be used, especially 



since most of LAA is in the amphibole form.   



 



The Panel’s report on page 3 (and 24) states: “The SAB agrees that the database of laboratory 



animal and mechanistic studies pertaining to LAA is appropriately presented in the report and its 



Appendices for support of its analysis of the human effects observed. However, the SAB finds 



the body of the document deficient in not utilizing what is known about the dimensions of the 



administered fibers from Appendix D. It is now widely accepted that differences in biological 



potency among the various amphibole fiber types are due primarily to differences in dimensions, 



especially in fiber length distributions.”  I am concerned about using the phrase “widely 



accepted” without references.  The recommendation appears to overstate the consensus reached 



on the correlation between amphibole health effects and fiber dimensions, including length.   



Kane (1991) states: “In summary, both long and short crocidolite asbestos fibers are toxic in vitro 



via an oxidant-dependent mechanism. In vivo, short fibers are also toxic and carcinogenic if 



lymphatic clearance is prevented.”  Aust et al. (2011) states: “Logic would therefore suggest that 



since fibers <5 μm are the particle fraction more likely to be in extrapulmonary sites where 



asbestos related changes/tumors occur, these short fibers contribute to the 



pathogenicity/tumogenicity at these sites. Contrasting opinions exist as to the potential 



contribution of short fibers to development of tumors; however, there are no published electron 



microscopy data that contradict their being the majority fiber size in extrapulmonary sites.”  



Broddus et al. (2011) states: “there is still much uncertainty concerning the contributions to 



disease of short, thin fibers that predominate in pleural fiber burden studies”. 



The Panel’s report on page 4 states: “In light of the lack of data on the mode of action of LAA, 



the SAB recommends that action be taken to fill the gaps in knowledge by performing research 



in appropriate lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in 
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rodents in vivo that will elucidate basic pathological pathways. Furthermore, animal inhalation 



studies should be performed with LAA concentrations relevant to human environmental and 



occupational exposures in order to identify key physical and chemical aspects of LAA that 



mediate disease, including the role of fiber length in initiating and exacerbating biological lesion 



formation and progression.”  I was unable to find the basic of this statement in the full report.   It 



is unclear to me why this research is being proposed and which charge question is being 



addressed.   



 



The Panel’s report on page 16 refers to a number of inaccuracies in the EPA report.  Further, the 



panel report states:  



“Chrysotile asbestos fibers, which are not a significant complication in exposures to Libby 



vermiculate, are very different from amphibole fibers in terms of their: (a) airborne concentration 



measurement errors and uncertainties; (b) much lower biopersistance; (c) clearance and 



translocation pathways and rates; and (d) risks.”  If this information is taken from the EPA report 



then I think we should cite the pages in the report; if the information comes from other 



references, and represents an inadequacy in the EPA report, then references for these statements 



should be added.   I think this is especially important with regards to the reference to risk.   



 



The Panel’s report on page 16 states:   “The discussion of general fiber toxicokinetics is not 



clear, nor concise, especially since it fails to distinguish between chrysotile and amphibole fibers. 



Furthermore, it is inaccurate in too many places, as noted below…”  Yet this reviewer does not 



think that one of the inaccuracies identified is necessarily inaccurate.   The Panel report further 



states:  “One rationale for the exclusion of chrysotile fibers from this document of the literature 



on risks associated with exposures to chrysotile is that most of the risks have been associated 



with amphibole fibers within the chrysotile ores than to the much more numerous chrysotile 



fibers that dominate the measured airborne fiber concentrations.”  However, Hein et al. (2007) 



state: “The study plant, located in South Carolina, produced asbestos products beginning in 1896 



and asbestos textile products beginning in 1909.  The plant exclusively used chrysotile fibres 



obtained from Quebec, British Columbia and Rhodesia; however, small amounts of crocidolite 



yarn were used to make woven tape or braided packing from the 1950s until 1975. The total 



quantity of crocidolite used was approximately 2000 pounds compared to 6–8 million pounds per 
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year of chrysotile during the same time period. As the crocidolite was never carded, spun or 



twisted, and all weaving of crocidolite tapes was done wet on a single loom, the predominant 



exposure at the plant was to chrysotile.”  In this study “Poisson regression modelling confirmed 



significant positive relations between estimated chrysotile exposure and lung cancer and 



asbestosis mortality observed in previous updates of this cohort.”  



The positive results at this plant question the above risk statement.   A study by Stayner et al. 



(2007) considered epidemiological evidence concerning this question fiber dimensions and 



toxicity and  found:  “Both lung cancer and asbestosis were most strongly associated with 



exposure to thin fibres (<0.25 μm). Longer (>10 μm) fibres were found to be the strongest 



predictors of lung cancer, but an inconsistent pattern with fibre length was observed for 



asbestosis.” Since this is a section on toxicokinetics,  I suggest the discussion of risk be removed 



and that the section focus on toxicokinetics.   



 



The Panel’s report on page 19 states: “However, since LAA also contains winchite (84%) and 



richterite (~11%), it would be prudent to determine whether these mineral forms contribute to the 



adverse health effects of LAA or whether there are interactive effects of winchite or richterite 



that modify the toxicity of tremolite.”  It is not clear to this reviewer if there is a recommended 



action with the phrase “it would be prudent to determine.”  I suggest rewording to clarify that it 



is an uncertainty. 



 



The Panel’s report on page 20 states: “While inhalation studies have been conducted with 



tremolite (e.g., Bernstein et al., 2005), the relative potency of inhaled LAA should be compared 



to that of tremolite. This could add new information for refining the RfC for LAA.”  This sounds 



like the Panel is suggesting that EPA conduct a research project.  If so, I believe that is beyond 



the scope of the charge question.  Page 18 states: “While inhalation is regarded as the most 



physiologically relevant means of fiber exposure in animals, there is no published study with the 



LAA mixture with this route of fiber administration in experimental animals.”  Possibly the 



Panel is suggesting that the intratracheal installation potencies be compared.  If so, it should be 



clarified and more information provided on how it could refine the human RfC. 
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The Panel’s report on page 20 states: “It would be valuable for future research on LAA mode of 



action to focus on biomarkers that are more clearly and specifically related to non-cancer 



endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma).”  It is unclear why the panel 



is suggesting another research project.  It appears to be beyond the scope of the charge question.  



I suggest it be deleted from the report. 



 



3. Is the Panel’s draft report clear and logical?  



 



The Panel’s report is fairly clear and logical.  My concerns about clarity are embedded in my 



comments to question 2.   



 



4.  Are the conclusions drawn or recommendations provided supported by the body of 



the Committee’s report? 



 



As indicated above, some of the recommendations did not follow from the body of the 



document.  
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9.24.12 



 27 



 



 
 











9.24.12 



 28 



 
Comments from Dr. Joseph Arvai 
General comments: 
 
I appreciate that a great deal of work went into this report.  Even though this is not my area, I found the 
report to be well written and easy to follow.  
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes.  



 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft 



report? 
 
To the best of my knowledge, no. 



 
3) Is the draft report clear and logical? 
 
The draft report is very clearly written, and it is quite methodically argued.   
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 
 
As far as I can tell, yes. 
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Comments from Dr. Terry Daniel 
 
 
The review is impressive for its technical level and for having many detailed technical 
suggestions/recommendations.  Indeed, one gets the impression that the authors of the EPA 
report did not do a very good job, though there is no such direct judgment leveled in the review.  
I assume that the level and intensity of technical detail is appropriate to a review of an IRIS 
assessment document, but I am also concerned that the asbestos assessment has been going on 
for some time and I assume there is some urgency for getting the assessment completed.  Based 
on this SAB review, the EPA still has quite a bit of work to do before that can happen.  
 
With regard to the specific QR question: 
 
1. Were the charge questions adequately addressed?  



 
Yes, and in great detail at a high technical level. 



 
2. Are there are any technical errors or omissions in the report or issues that are not adequately 



dealt with in the draft report?  
 
There are no technical errors that this reviewer is competent to notice or comment upon. 
 



3. Is the draft report clear and logical?  
 
Yes, it is an excellent report in that regard. 
 



4. Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Assuming that the cited literature and technical issues are accepted as correct, there is a 
clear and substantial basis for the recommendations (perhaps too many of which are 
represented as “suggestions”). 
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Comments from Dr. George Daston 
 
We were asked to address four specific questions as part of the quality review. 
 



1. whether the original charge questions to SAB Standing or Ad Hoc Committees were 
adequately addressed; 



2. whether there are any technical errors or omissions in the report or issues that are 
inadequately dealt with in the Committee’s report; 



3. whether the Committee’s report is clear and logical; and 
4. whether the conclusions drawn or recommendations provided are supported by the 



body of the Committee’s report. 
 
Question 1: I believe that all the charge questions were adequately addressed.   
 
Question 2:  The committee indicates that EPA may have gone against its guidance on 
benchmark dose analysis in setting a reference concentration for non-cancer health effects.  
Specifically, the committee questions the derivation of a 10% response level while guidance 
suggests that a 1% level may be appropriate for epidemiology data (p. 27, lines 8-14, and in the 
Executive Summary and cover letter).  It should be noted that an overriding principle of 
benchmark dose analysis is to derive a benchmark dose (or concentration) that is within the 
range of the observed data, although it is usually possible to extrapolate a little beyond this 
range.  The notion in the Agency’s guidance that a 1% level may be more appropriate for 
epidemiology data is based on the assumption that most responses in human populations would 
be more in the 1% or less range.  From the data in EPA’s draft assessment, it appears that local 
pleural thickening was diagnosed at a higher rate than 10% and so that level may be appropriate 
for benchmark dose analysis and the selection of that risk level would be consistent with the 
overall guidance of selecting a dose within the observable range. 
 
There are a number of places in the report that call for more animal studies including 



• studies to determine how much winchite and richterite contribute to toxicity (p. 
19, lines 13-21) 



• an inhalation study with LAA to compare its potency with that of tremolite (p. 20, 
lines 2-5) 



• inhalation studies to provide mechanistic and dose-response relationships (p. 42, 
lies 28-29 and the cover letter) 



 
I am not convinced that any of these recommendations would affect the risk assessment in an 
important way.  Winchite, richterite and tremolite are all present in LAA; whether the adverse 
effects are attributable to one, two or all three of the forms is immaterial when the forms are all 
present together in LAA, and it is LAA that people have been exposed to.  Risk management 
decisions will be made on what to do about LAA exposure, not on exposure to each of the three 
forms.  Regarding animal studies to further demonstrate dose-response relationships, this also 
seems less than essential, because the risk assessment is already based on human exposure-
response information.  While data from an animal study would provide more precision in dose-
response, this would be balanced by the greater uncertainty in extrapolating the results to 
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humans.  As for mechanistic studies, these would only be helpful in refining the risk assessment 
if they were to provide enough information to suggest a significantly different model for low-
dose extrapolation of risk.  No information is presented in the review as to the nature of the 
mechanistic studies and how they would change the outcome of the assessment.   
 
My suggestion is to delete these recommendations from the report unless they can be much 
better justified. 
 
Question 3: I found the report to be clearly and logically presented.   
 
Question 4: I found the conclusions of the report to be well documented and supported, with the 
exception of the two recommendations I note in my response to question 2. 
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Comments from Dr. Costel Denson 
 
General Comments.  This report deals with a wide range of issues and questions around a topic 
of profound importance.  The report is extremely well organized and written, especially so in 
view of the array and breadth of the charge questions. 
 
1. Were the charge questions adequately addressed?  Yes, the charge questions were all 
adequately addressed. 
2. Are there any technical errors or omissions in the report or issues that are not adequately dealt 
with in the draft report? There were no errors or omissions that this reviewer identified, though 
human health and risk assessment are not a specialty or area of expertise for this reviewer. 
3. Is the draft report clear and logical?  A wide range of topics and issues are dealt with here.  A 
superb effort in writing this report has resulted in a report that is clear and logical. 
4. Are the conclusions drawn or recommendations provided supported by the body of the report?  
A firm foundation has been laid for supporting the conclusions drawn and recommendations 
provided in the report. 
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Comments from Dr. David Dzombak 
 
The draft report has provided numerous detailed comments that will strengthen the Draft 
Assessment.  The report is well organized and well-written, but it is hard to follow the charge 
questions and how they are addressed.  This can be remedied with relatively minor modification 
of the report.  
 
1. Were the charge questions adequately addressed? 



 
Yes, the charge questions are addressed adequately.  The response to the charge questions is 
systematic in the body of the report (though the numbering of the charge questions is 
confusing), but in the Letter to the Administrator and in the Executive Summary, the charge 
questions are not mentioned.  This needs to be remedied, especially for the Executive 
Summary.  The outline for the Executive Summary follows the outline of the report, but it 
does not mention the charge questions and it is not clear from reading the Executive 
Summary how the charge questions are being addressed., i.e., it should follow the responses 
to the charge questions, in order, as in the report. 



 
2. Are there any technical errors or omissions in the report or issues that are not adequately 



dealt with in the draft report? 
 



I did not identify any technical errors or omissions in the draft report.   
 



3. Is the draft report clear and logical? 
 
The draft report is well written and well organized.  It responds to the charge questions 
adequately and comprehensively.  
 
As noted above, the response to the charge questions is systematic in the body of the report, 
but in the Letter to the Administrator and in the Executive Summary, the charge questions 
are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The 
outline for the Executive Summary follows the outline of the report, but it does not mention 
the charge questions and it is not clear from reading the Executive Summary how the charge 
questions are being addressed., i.e., it should follow the responses to the charge questions, in 
order, as in the report. 
 
A short-version of each charge question should be given in the ES preceding the summary 
of the response to the question.  In the Letter to the Administrator, the charge to the panel 
should at least be given in summary form, and in the paragraphs summarizing the major 
points there should be some degree of mapping of the major points to components of the 
charge.   
 
The absence of sequential numbering of the charge questions and the repetition of charge 
question numbers is confusing and is a problem.  Perhaps the numbering cannot be modified 
as that is the way the charge questions were presented to the committee, but I recommend 
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renumbering the charge questions so that each charge question has a unique identifying 
number. 
 



 
4. Are the conclusions drawn or recommendations provided supported by the body of the draft 



report? 
 
The conclusions and recommendations are adequately supported in the body of the report.  
However, as noted above, the conclusions and recommendations developed in systematic 
response to the charge questions in the body of the report need to be mapped to the charge 
questions in the Letter to the Administrator and in the Executive Summary.  In the 
Executive Summary, this mapping needs to be systematic as in the report.  The Letter need 
not have the same structured format, but the relationship of the conclusions and 
recommendations presented to the charge questions needs to be discussed. 
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Comments from Dr. Bernd Kahn 
 
The Review of the Draft Assessment of the Toxicological Review of Libby Amphibole Asbestos 
is extremely well written, clear, and to the point. My response to the four questions are, 
respectively, yes, no, yes, and yes. I have no suggested changes for the review. Minor typos that 
I found are: 
 
p.42, p.8: skip line between paragraphs. 
 
p.46, l.44: Delete ‘2009’ repetition. 
 
p. 44-50: Correct variations in reference format; for example, on p.49, l.28, delete periods after 
journal abbreviation; on p.50, l. 10, delete ‘and’ between authors;; on p.50, l. 17, replace 
semicolons with commas.  
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Comments from Dr. Nancy Kim 
 



The report was well done and I enjoyed reading it.  I liked the concept of adding long-term 
research needs.  Should this section be included with every IRIS report? 
 
1) Were the charge questions to the committee adequately addressed? 
Yes. 
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 
No. 
 
3) Is the draft report clear and logical? 
Yes. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Yes, for the most part. 
 
The letter contains 9 bullets with the SAB’s major comments and recommendations.  A letter 
that highlights 3 or 4 major recommendations would be clearer for the Administrator and the 
most important recommendations are likely to make a bigger impact.  In reading the report, what 
came across as being important recommendations to me were about modeling, uncertainty 
analysis and uncertainty factors and that was not clear in the letter. 
 
My recommendation would be to rewrite the letter, focusing on what the panel thought were the 
most 3 or 4 critical recommendations.  All the major areas of agreement with the report could be 
summarized in one paragraph, if the panel thought those areas needed to be highlighted in the 
letter.  
  
Page 12, line 20.  This recommendation encourages the continued monitoring of relevant Libby 
residents for early onset asbestos associated diseases.  It is also given later in the document with 
more detail.  I would remove it from this section since it isn’t clear here, but is later on, to whom 
the recommendation is made.  When I first read it, I wasn’t clear if the panel meant that the 
recommendation should be included in the review document or in IRIS?  In addition, the report 
at this point hasn’t provided enough information to support for the recommendation although it 
does later  
 
 
Minor comments. 



1. Page 12, line 31. Remove of between to and health. 
2. Page 14, line 16.  Would it be useful for the reader of the SAB report to provide information to 



understand the difference between field and environmental samples? 
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Comments from Dr. James Mihelcic 
 
1) Were the charge questions to the committee adequately addressed? 
 
Yes 
 
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the 
draft report? 
 
Yes 
 
3) Is the draft report clear and logical? 
 
The report is well organized, clear, and logical. 
 
4) Are the conclusions drawn or recommendations provided supported by the body of the draft 
report? 
 
Yes, the conclusions and recommendations stand out, are useful, and are supported by relevant 
and peer reviewed science. 
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From: Angela Nugent
To: Katherine Walker
Subject: Re: I am on the call
Date: 09/25/2012 02:10 PM


Thanks for letting me know.  Not sure if you need some help
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Katherine Walker ---09/25/2012 02:07:47 PM---Katy Walker for the LAA report.
I'm not sure I know how to switch from conference to head set!


From:    Katherine Walker <KWalker@healtheffects.org>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 02:07 PM
Subject:    I am on the call


Katy Walker for the LAA report.


 
I’m not sure I know how to switch from conference to head set!  


 
Katy


 
Katherine D Walker, ScD
Senior Scientist
Health Effects Institute
101 Federal St. Suite 500



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:KWalker@healtheffects.org





Boston, MA 02110-1817
Office: +1-617-488-2310
Mobile: +1-617-281-4890
Fax: +1-617-488-2335


 
www.healtheffects.org
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From: Solomon, Gina
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Member comments on Libby
Date: 09/25/2012 10:47 AM


Hi Angela,
I never received anything. Were those sent out? It would be helpful prior to the call.
Thnks
-Gina
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From: Pamela D. Marks
To: Angela Nugent/DC/USEPA/US@EPA
Subject: September 25 Teleconference; SAB draft review report on EPA's Toxicological Review of Libby Amphibole


Asbestos
Date: 09/20/2012 04:14 PM


Dr. Nugent,
I would telephone lines sufficient for three persons to attend the referenced teleconference on
September 25, 2012. 
Can you please provide me with the call-in information? 
Thank you. 
Pamela D. Marks
Principal
Beveridge & Diamond, P.C.
201 North Charles St. Suite 2210
Baltimore, MD  21201
T (410) 230-1315 ~ F (410) 230-1389
PMarks@bdlaw.com


CONFIDENTIALITY STATEMENT: This electronic message contains information from the law firm of Beveridge & Diamond, P.C.
and may be confidential or privileged.  The information is intended solely for the use of the individual(s) or entity(ies)
named above.  If you are not the intended recipient, be aware that any disclosure, copying, distribution, or use of the
contents of this message is prohibited.  If you have received this e-mail in error, please notify us immediately by
telephone at (202) 789-6000 or by e-mail reply and delete this message.  Thank you.
Please consider the environment before printing this e-mail.
 


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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From: Angela Nugent
To: Putzrath, Resha (CIV)
Subject: Re: I will be calling into the Libby asbestos meeting instead of Yvonne
Date: 09/25/2012 09:19 AM


Thanks for letting me know, Resha
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Putzrath, Resha (CIV)" ---09/25/2012 08:49:57 AM---Since you sent the call-in
information to both of us, I already have it in my calendar.  Just wanted


From:    "Putzrath, Resha (CIV)" <Resha.Putzrath@med.navy.mil>
To:    Angela Nugent/DC/USEPA/US@EPA
Cc:    "Walker, Yvonne P. (CIV)" <Yvonne.Walker@med.navy.mil>
Date:    09/25/2012 08:49 AM
Subject:    I will be calling into the Libby asbestos meeting instead of
Yvonne


Since you sent the call-in information to both of us, I already
have it
in my calendar.  Just wanted to let you know for the attendance
list.


Respectfully,
Resha M. Putzrath, Ph.D., DABT
Navy and Marine Corps Public Health Center; Portsmouth, VA


Telework Address and Phone:
3223 N Street, NW
Washington, DC 20007


Resha.Putzrath@med.navy.mil
202-290-1140
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From: Angela Nugent
To:
Cc: Wanda Bright
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca;


cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu; tdaniel@u.arizona.edu;
daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu;
taylor.eighmy@ttu.edu; faustman@u.washington.edu; john.giesy@usask.ca; jeffrey.griffiths@tufts.edu;
jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu;
agnes_kane@brown.edu; khanna1@uiuc.edu; nkk01@health.state.ny.us; CLHAI@aol.com;
judymeye@gmail.com; jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu;
eamurphy@pharmacy.rutgers.edu; jimo@uri.edu; dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu;
smroberts@ufl.edu; rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-
schnoor@uiowa.edu; gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu;
ptolber@sph.emory.edu; jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu; daniel.schlenk@ucr.edu;
pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; autumn1@berkeley.edu; laurice_bocao@merck.com;
seb03@health.state.ny.us; lcurry@vetmed.ufl.edu; Lisa.doser@skio.usg.edu; rdranbau@jhsph.edu;
sueygiesy@aol.com; Jennifer Mashburn; moncayo@usc.edu; Robyn Medeiros; momorr@uwyo.edu;
kpeter5@sph.emory.edu; brenda-schropp@uiowa.edu; brenda-schropp@uiowa.edu;
maria.stanzione@mail.utexas.edu; wendoli.flores@ttu.edu; MANDYJ@uwyo.edu


Subject: Please complete and return Supplemental Ethics form for the September 25th SAB Teleconference by
September 7th


Date: 08/31/2012 04:42 PM
Attachments: Supplemental Ethics Questions-SAB-9-25-12.doc


Note to Members of the Chartered SAB and Board Liaisons


Please complete and send the attached 1-page Supplemental Ethics form for the
September 25th SAB Quality Review Teleconference to Wanda Bright by September
7th.


Thanks,
Angela
_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 
Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:CN=Wanda Bright/OU=DC/O=USEPA/C=US@EPA

mailto:George.Alexeeff@oehha.ca.gov

mailto:allen@che.utexas.edu

mailto:alvarez@rice.edu

mailto:arvai@ucalgary.ca

mailto:cbnelson@geol.sc.edu

mailto:pab@berkeley.edu

mailto:indy.burke@uwyo.edu

mailto:tburke@jhsph.edu

mailto:tdaniel@u.arizona.edu

mailto:daston.gp@pg.com

mailto:cddenson@udel.edu

mailto:doering@purdue.edu

mailto:dourson@tera.org

mailto:dzombak@cmu.edu

mailto:taylor.eighmy@ttu.edu

mailto:faustman@u.washington.edu

mailto:john.giesy@usask.ca

mailto:jeffrey.griffiths@tufts.edu

mailto:jkh@harvard.edu

mailto:BarbaraHarper@ctuir.org

mailto:kljones@howard.edu

mailto:bernd.kahn@gtri.gatech.edu

mailto:agnes_kane@brown.edu

mailto:khanna1@uiuc.edu

mailto:nkk01@health.state.ny.us

mailto:CLHAI@aol.com

mailto:judymeye@gmail.com

mailto:jm41@eng.usf.edu

mailto:clmoe@sph.emory.edu

mailto:kmooyou@calstatela.edu

mailto:eamurphy@pharmacy.rutgers.edu

mailto:jimo@uri.edu

mailto:dtpatten@montana.edu

mailto:polasky@umn.edu

mailto:cap3@byu.edu

mailto:smroberts@ufl.edu

mailto:rodewald.1@osu.edu

mailto:jsamet@usc.edu

mailto:jim.sanders@skio.usg.edu

mailto:jerald-schnoor@uiowa.edu

mailto:jerald-schnoor@uiowa.edu

mailto:gsolomon@calepa.ca.gov

mailto:stram@usc.edu

mailto:dswack@umn.edu

mailto:peter-thorne@uiowa.edu

mailto:ptolber@sph.emory.edu

mailto:jvena@uga.edu

mailto:rwatts@tulane.edu

mailto:tzoeller@bio.umass.edu

mailto:daniel.schlenk@ucr.edu

mailto:pamela.shubat@state.mn.us

mailto:kvon@hsph.harvard.edu

mailto:autumn1@berkeley.edu

mailto:laurice_bocao@merck.com

mailto:seb03@health.state.ny.us

mailto:lcurry@vetmed.ufl.edu

mailto:Lisa.doser@skio.usg.edu

mailto:rdranbau@jhsph.edu

mailto:sueygiesy@aol.com

mailto:jm9@rice.edu

mailto:moncayo@usc.edu

mailto:robyn_medeiros@brown.edu

mailto:momorr@uwyo.edu

mailto:kpeter5@sph.emory.edu

mailto:brenda-schropp@uiowa.edu

mailto:brenda-schropp@uiowa.edu

mailto:maria.stanzione@mail.utexas.edu

mailto:wendoli.flores@ttu.edu

mailto:MANDYJ@uwyo.edu



OMB Control No. 2090-0029



Approval Expires 08/31/2014


Committee Member's Name :  











Name of Advisory Committee: EPA Science Advisory Board


SECTION 6: Supplemental Ethics Questions for Special Government Employees Serving on Advisory Panel/Committees/Subcommittees


If you are serving or are a candidate to serve on an advisory panel/committee/subcommittee, please answer the following questions:



			Do you know of any reason that you might be unable to provide impartial advice as you participate in the quality review of the draft reports to be considered at the chartered SAB's September 25, 2012  teleconference [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and  SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.] or any reason that your impartiality in these  matters might be questioned?









			Have you had any previous involvement with any of the Agency review documents that are to be the focus of these SAB quality review? 








			Have you served on previous advisory panels, committees or subcommittees that have addressed any of the Agency review documents that are to be the focus of these SAB quality reviews?    If so, please identify those activities.









			Have you made any public statements (written or oral) on the issues that will be the subject of the Quality Review Teleconferences that would indicate to an observer that you have taken a position on any of the Agency review documents that were the focus of the SAB committee or panel review?   If so, please identify those statements.











You may attach extra sheets if needed. 


EPA Form 3110-48












From: Elizabeth Anderson
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Submission Of Comments to Post for the Libby Amphibole Draft Risk Assessment:  SAB REVIEW, September 25,


2012
Date: 09/18/2012 09:41 PM
Attachments: Elizabeth Anderson-LAA-SAB-Sept-2012. Submitted to EPA.docx


 
Dear Dr. Nugent
 
I am appending my written comments on the SAB Libby Amphibole
Asbestos Review Panel’s draft document.  These comments are to be
posted for the benefit of the Charter SAB Committee meeting
scheduled for September 25, 2012.  Currently you have acknowledged
my request to present oral comments.  I have review the Draft Libby
Amphibole Document at the request of W R Grace.
 
Best Regards
 
Elizabeth L Anderson, PhD, ATS Fellow
 
Vice President and Principal, Health Sciences
Exponent
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
703 624 6561
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Comments to full SAB Panel on “Draft Toxicological Review of Libby Amphibole Asbestos” (EPA/635/r/002a)


Elizabeth L. Anderson, Ph.D., ATS Fellow.  


Exponent, Inc.


September 2012


I have previously provided detailed written and oral comments to the SAB Libby Amphibole Asbestos Review Panel (Panel).  In those earlier comments I have pointed out profound implications of the draft toxicological review in particular related to the derivation of a reference concentration level (RfC) for health effects other than cancer, the first of its kind for any form of asbestos.  This shorter document outlines the important points that I have made related to the proposed toxicological assessment for effects other than cancer (non-cancer effects).  Also of importance is the fact that these issues are embodied in the charge questions to the Panel. 


Although members of SAB Panel have made certain statements that acknowledge their understanding of these comments, the Panel as a whole in its draft report to EPA has not sufficiently dealt with the scientific, practical and, policy implications that have been raised my me and other commenters.  Consequently, the SAB Committee should return this matter to the Panel for reconsideration so that EPA can benefit from more comprehensive guidance in response to the charge questions.  


Non-Cancer Risk Will Drive Future Asbestos Risk Assessment Currently Based on Cancer


In my earlier comments, I demonstrated that the proposed RfC, in most cases, would likely drive any risk assessment.  An unacceptable non-cancer hazard would be reached well before the upper bound of the acceptable cancer risk range for decision making, a risk of one in ten thousand, and lie close to and even below the lower bound of one in one million.  Accordingly the draft RfC, if adopted, will drive the risk up to 100 fold lower than the level dictated by the public health protection for long established cancer endpoints of mesothelioma and lung cancer.  


Background Levels of Asbestos in Air


The proposed RfC of 0.00002 f/cc is so low that it is in within background.  The use of this level will frustrate cleanup efforts and confuse the public.  


Background levels of asbestos vary depending on location but the current estimate is on the order of 0.00001 f/cc for rural areas and up an order of magnitude higher, i.e., 0.0001 f/cc, in urban areas (ATSDR 2001).  Distinguishing the incremental contribution of source contamination over background will be difficult, time consuming, and costly.  





Measurement Sensitivity 


Upon adoption of the extremely low air concentration that is proposed for the RfC, large amounts of current and historical sampling data from Libby, MT would be of limited utility.  For example, the current detection limit for Libby ambient air sampling is about twice as high as the proposed RfC meaning that these data cannot discern if a hazard exists when compared to the proposed RfC.  At Libby, asbestos fibers are typically not detected but on occasion fibers are found.  Although the levels are low, when compared to the proposed RfC they would indicate a hazard exceeding a hazard quotient of 1 which under Superfund policies would warrant action.  Similarly, current and past air data from other sites and locations will need to be reevaluated to determine if the public is protected to this much lower standard.  In all likelihood, new sampling data will be required to reach the sensitivities for these evaluations and to try to distinguish any fibers found from background contributions.


Application to other forms of asbestos


While most background asbestos in air in the US has been identified as chrysotile asbestos, there are areas where amphibole asbestos varieties, including Libby Amphibole, tremolite and other forms, have been found from naturally occurring background sources.  While the EPA draft assessment is focused on Libby Amphibole Asbestos (LAA) there is no convincing literature on the association of asbestos exposure and the occurrence of localized pleural thickenings (LPT) that would preclude application of these results to all types of asbestos exposures.  Since this RfC is the first for any type of asbestos it is likely to be used to define non-cancer potency information for all other forms or asbestos. 


[bookmark: _GoBack]The Draft RfC is Derived in an Atypical Manner:   Adjusting Point of Departure by 60 Years.


No other RfC in the IRIS data base has be pre-adjusted for a lifetime of exposure by dividing by 60 or as the Panel is proposing by 70 years for lifetime exposure making the misunderstanding and misused of this RfC enviable.  All other RfCs in the IRIS data base, so far as I know, are also expressed in concentration terms but these other RfCs have not had, in addition to safety factors (which in the draft document are 100), been further adjusted by division of a lifetime of exposure.  For non-cancer endpoints, this accounting takes place during an actual risk assessment process where the RfC is compared to the average daily concentration calculated by dividing the cumulative exposure by the actual years of exposure that have occurred in the particular instance being assessed to arrive at the average daily concentration.  If this average daily concentration divided by the RfC exceeds a Hazard Index of one, risk management action is mandatory.


The problem in this instance arises because asbestos exposures are evaluated in a different way from exposures to other toxic substances.  First, the concentration metric is fibers per volume of air, rather than the mass-based concentration used for other toxic substances.  Second, the use of cumulative exposure (f/cc-years) as the point of departure (POD) for health effects is also uncommon; typically, the POD is expressed in terms of concentration or dose.  


A reference concentration (RfC) is an air concentration that is deemed safe over a lifetime exposure.  Typically these are derived from lowest effects or no effects levels determined in animal or less often from human epidemiologic studies.  Uncertainty factors are applied to the effects levels to ensure the RfC is sufficiently protective of the public.  In this case, EPA has estimated a POD for health effects in terms of a cumulative exposure (f/cc-years) further reduced by application of uncertainty factors (100 fold reduction).  To effect the conversion from cumulative to concentration (to cancel the units of “years” from the POD) EPA has divided the POD by an additional factor of 60 years to represent a lifetime exposure less a 10 year lag time.  However, this conversion will overestimate non-cancer risk (hazard quotient) when applied in risk assessment and, in some cases, will result in false positives prompting action where none is warranted.  This is because the exposure concentration that is compared to the RfC to generate the hazard quotient is by convention and practice the average concentration for the years over which exposure occurs, not the concentration averaged over a person’s lifetime.  In practice, it is rare that an individual is exposed over an entire lifetime.


Although consistent with the definition of an RfC, “[a]n estimate (with uncertainty spanning perhaps an order of magnitude) of a continuous inhalation exposure for a chronic duration (up to a lifetime) to the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime”, the application of the lifetime adjustment factor presents a quandary for asbestos risk assessors because, for any situation involving less than lifetime exposure, the ratio of the specific exposure to RfC (the hazard quotient) will exceed the ratio of the cumulative exposure to the POD.  For example, the EPA standard assumption of residential exposure duration is 30-years and for an individual exposed at a level just over the RfC for this period would have a hazard just over 1 which would be potentially unacceptable.  However the same exposure would only result a cumulative exposure just over one-half of the uncertainty factor-adjusted POD; this would indicate a unacceptable hazard where none exists; a false positive.  In fact, typical environmental exposures occur for less than a full life time, e.g. a childhood exposure of 6 years, average residential exposure of 9 years or at the 95%ile, 30 years.  


The solution to this problem is simple, leave the reference level in its original units of cumulative exposure, i.e., f/cc-years, made equivalent to the POD/UF.  This should present no problem to a risk assessor as the conversion from an air concentration exposure to a cumulative exposure is a trivial matter requiring only knowledge of the number of years over which the exposure occurs which is a prerequisite for any risk assessment.  Alternatively the POD could be established by modeling based on concentration, a topic not addressed in my comments.


Endpoint Selection: Whether Pleural Plaques are an Appropriate RfC Endpoint


To the extent that LPT is not an adverse effect in itself or a precursor to a critical effect (e.g., impaired lung function) its selection is inconsistent with the basic definition of the critical effect provided in EPA’s IRIS Glossary: “Critical Effect: The first adverse effect, or its known precursor, that occurs to the most sensitive species as the dose rate of an agent increases.”  While there is every reason to think that at some levels of exposure LPT is correlated with pulmonary function deficits, the word ‘associated’ with as expressed in the Draft Document has less certain scientific meaning.  Further the evidence that LPT causes pulmonary function deficits has been seriously challenged by other comments received by the Panel (Mohr, DeSesso).  In addition, I find that many of the statements made by the SAB members are consistent with my comments and those of Drs. Mohr and DeSesso on the issue of whether localized pleural thickenings (LPT) should be the appropriate critical endpoint for the RfC derivation  


For this draft assessment, we are in the rare position of deriving the inhalation reference concentration (RfC) from human data rather than from laboratory animal studies. This fact should remove some of the precautionary measures that are often involved when selecting the critical endpoint from experimental studies. If the quantitative relationship between LPT (pleural plaques) is not clearly confirmed to be associated with an adverse effect such as decreased lung function, and the biological mechanism for such a relationship is unknown, then LPT (pleural plaques) can be viewed only as a marker of exposure that is not verifiably causative of an adverse effect or on a biological pathway to cause disease. 


Markers of exposures from human data have not typically formed the bases for RfC derivation. Further setting this precedent will present challenges for many other substances in the environment where biomonitoring data define markers of exposure for many substances.  Setting RfCs based on these markers will be highly precautionary and will raise serious challenges of social and economic consequence, reminiscent of the early 1970s when zero risk tolerance was abandoned in favor of risk assessment and risk management policies (Albert et al 1977).


The recommendations made by the NAS to EPA in Chapter 7 of the formaldehyde review (NRC 2011) under the banner, “Reframing the Development of the IRIS Assessment” were described by NAS as “critical for the development of a scientifically sound IRIS assessment” (NRC 2011, p 121).  Of particular importance are the recommendations that pertain to  “Selection of Studies for Derivation of Reference Values and Unit Risks” which include recommendations to establish clear guidelines for study selection, balance strengths and weaknesses, evaluate human vs. experiment evidence, consider combining estimates among studies and “Calculation of Reference Values and Unit Risks” which includes recommendations to justify assumptions, carefully consider and explain models used, justify statistical and biological models, and describe the fit to the data, determine points of departure, assess analyses that underlie the points of departure, provide the range of estimates and describe the effect of uncertainty factors on the estimates and assess the adequacy of documentation to support conclusions and estimates.  Further emphasizing the importance of these recommendations, the Chairman of the formaldehyde committee, Dr. Jonathan Samet, echoed these themes in his testimony before Congress:  “The committee’s review of the EPA’s draft IRIS assessment of formaldehyde identified both specific and general problems with the document.  The persistence of the problems encountered with the IRIS assessment methods and reports concerned the committee, particularly in light of the continued evolution of risk-assessment methods and the growing societal and legislative needs to evaluate many more chemicals in an expedient manner.”  


Many of these themes also are expressed by individual states and federal agencies in their reviews of these EPA draft health assessment documents, including the subject draft toxicological assessment for Libby Amphibole under current review (U.S. EPA 2011b).  The agencies that have provided comments on the Draft Libby Amphibole review include the National Center for Environmental Health (NCEH)/Agency for Toxic Substances and Disease Registry (ATSDR), Centers for Disease Control and Prevention (CDC), Department of Defense (DOD), National Institute of Environmental Health Sciences (NIEHS), National Institute for Occupational Safety and Health (NIOSH), and Office of Management and Budget (OMB).


Further, the U.S. Government Accountability Office’s report on chemical assessments also makes it clear that EPA faces both long-standing and new challenges in implementing the IRIS Program (GAO 2011).  The GAO report also reiterates issues raised previously by NAS concerning clarity and transparency, and the other general recommendations by the NAS (summarized above).  Therefore, we are seeing a broad consensus emerge that it is a high priority to improve the scientific integrity of risk assessments.  This is the context and challenge for this SAB as it considers the Draft Toxicological Review of Libby Amphibole Asbestos.  The EPA faces a substantial challenge to improve the process and the underlying science that supports the assessments that are entered into the IRIS data base.  This draft report should be reconsidered by the Panel in light of the comments that I and others have raised concerning serious scientific and public health policy issues that require reevaluation before the EPA can finalized this risk assessment document for Libby Amphibole Asbestos.
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From: Angela Nugent
To: Thorne, Peter S
Subject: Re: Libby Amphibole Asbestos SAB Draft Report quality review
Date: 09/20/2012 01:06 PM


Thank you, Peter, for your comments, which will be very helpful for next week's quality review.
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Thorne, Peter S" ---09/20/2012 12:36:49 PM---Hi Angela: My comments on the LAA SAB Draft Report are attached. (Recall that I am one of the
lead d


From:    "Thorne, Peter S" <peter-thorne@uiowa.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 12:36 PM
Subject:    Libby Amphibole Asbestos SAB Draft Report quality review


Hi Angela:
My comments on the LAA SAB Draft Report are attached. (Recall that I am one of the lead discussants.)
Thanks,
Peter


 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Thursday, September 20, 2012 10:58 AM
Subject: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


 


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with
additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++
August 31, 2012


MEMORANDUM



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US
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SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 


Special Assistant to the Director, EPA Science Advisory Board Staff Office



http://www.epa.gov/sab
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http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
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Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov[attachment "SAB Libby Amphibole Asbestos Quality Review.docx" deleted by Angela
Nugent/DC/USEPA/US] 
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From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu;


tdaniel@u.arizona.edu; daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; taylor.eighmy@ttu.edu; faustman@u.washington.edu;
john.giesy@usask.ca; jeffrey.griffiths@tufts.edu; jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu;
nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com; jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu;
dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu; rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu;
gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu; jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu;
daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; Diana-M Wong; Edward Hanlon


Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 08/31/2012 02:13 PM
Attachments: Quality Review Protoco-03.13.12.pdf


Memo Libby Amph Asb and STAA-09.25.12.pdf
Asbestos Report 8-30-12.pdf
FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [ ]  information related to the  teleconference planned for
September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for
the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby


Amphibole Asbestos (August 2011)  and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological


Achievement Awards . 
. 


Also attached is the standard SAB protocol for quality review. 


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


    Best ,
    Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT:    September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review
Teleconference for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological
Achievement Awards]


FROM:    Angela Nugent, Designated Federal Officer


TO:        Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:George.Alexeeff@oehha.ca.gov

mailto:allen@che.utexas.edu

mailto:alvarez@rice.edu

mailto:arvai@ucalgary.ca

mailto:cbnelson@geol.sc.edu

mailto:pab@berkeley.edu

mailto:indy.burke@uwyo.edu

mailto:tburke@jhsph.edu

mailto:tdaniel@u.arizona.edu

mailto:daston.gp@pg.com

mailto:cddenson@udel.edu

mailto:doering@purdue.edu

mailto:dourson@tera.org

mailto:dzombak@cmu.edu

mailto:taylor.eighmy@ttu.edu

mailto:faustman@u.washington.edu

mailto:john.giesy@usask.ca

mailto:jeffrey.griffiths@tufts.edu

mailto:jkh@harvard.edu

mailto:BarbaraHarper@ctuir.org

mailto:kljones@howard.edu

mailto:bernd.kahn@gtri.gatech.edu

mailto:agnes_kane@brown.edu

mailto:khanna1@uiuc.edu

mailto:nkk01@health.state.ny.us

mailto:CLHAI@aol.com

mailto:judymeye@gmail.com

mailto:jm41@eng.usf.edu

mailto:clmoe@sph.emory.edu

mailto:kmooyou@calstatela.edu

mailto:eamurphy@pharmacy.rutgers.edu

mailto:jimo@uri.edu

mailto:dtpatten@montana.edu

mailto:polasky@umn.edu

mailto:cap3@byu.edu

mailto:smroberts@ufl.edu

mailto:rodewald.1@osu.edu

mailto:jsamet@usc.edu

mailto:jim.sanders@skio.usg.edu

mailto:jerald-schnoor@uiowa.edu

mailto:gsolomon@calepa.ca.gov

mailto:stram@usc.edu

mailto:dswack@umn.edu

mailto:peter-thorne@uiowa.edu

mailto:ptolber@sph.emory.edu

mailto:jvena@uga.edu

mailto:rwatts@tulane.edu

mailto:tzoeller@bio.umass.edu

mailto:daniel.schlenk@ucr.edu

mailto:pamela.shubat@state.mn.us

mailto:kvon@hsph.harvard.edu

mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Edward Hanlon/OU=DC/O=USEPA/C=US@EPA






3/13/12 



1 
 



The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board 
(SAB) quality reviews  



Purpose:  to describe the role and involvement of chartered SAB members and Board liaisons in 
the quality review of draft advisory reports developed by SAB panels, subcommittees, and work 
groups.   



• This protocol supplements the SAB Staff Office publication, Advisory Committee 
Meetings and Report Development: Process for Public Involvement, which describes the 
general order of business at a public advisory committee meeting or teleconference and 
the role of key participants [i.e., the Designated Federal Officer (DFO), the chair of the 
committee, members of the committee, representatives of EPA offices, and members of 
the public]. 



• Quality review is a key function of the chartered SAB (the Board).  Draft reports 
prepared by SAB committees, panels, or work groups must be reviewed and approved by 
the Board before transmittal to the EPA Administrator.  The Board makes a 
determination in an open, public meeting consistent with Federal Advisory Committee 
Act (FACA) about the quality of all draft reports and determines whether the report is 
ready to be transmitted to the EPA Administrator. 



The Quality Review Process 



• The quality review begins after a panel, committee, or work group concurs on a draft 
report. 



Before the quality review: 



o Board members review the SAB draft report scheduled for quality review and 
provide written responses to four quality review questions a  week before the 
quality review: 



1. Were the charge questions adequately addressed? 



2. Are there are any technical errors or omissions in the report or issues that 
are not adequately dealt with in the draft report? 



3. Is the draft report clear and logical?   



4. Are the conclusions drawn or recommendations provided supported by the 
body of the draft report? 



The written comments do not need to repeat the original charge questions or 
summarize the report; it is most helpful if they simply directly address the four 
quality review questions. 





http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf


http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf
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As part of the quality review, Board members also should comment on the 
alignment and consistency of the message given in the Letter to the 
Administrator, the Executive Summary, and body of the report. 



o Board members with expertise closely linked to the subject matter of the draft 
report are asked to serve as lead reviewers to begin the quality review discussion. 
 The SAB Chair asks lead reviewers to summarize their major comments 



on the draft report orally. 
o The majority of reports for quality review are SAB peer reviews of draft EPA 



documents by an appointed SAB panel or committee.  Occasionally, an SAB 
panel or committee develops an original report.  In either case, Board members do 
not repeat the work of the SAB committee or panel.   



o If the SAB draft report is a peer review, it may be helpful for SAB members to 
examine the Agency document that was the focus of the draft report.  It may also 
be useful in any quality review to examine the history of the SAB advisory 
activity associated with the draft report.  The DFO provides Board members with 
a web link to the “advisory activity page” on the SAB website.  That page 
provides links to all the public meetings associated with the development of the 
draft report.  Chartered SAB members can access all public comments previously 
received related to these meetings. 



o Written public comments are made available to Board members for consideration 
before the quality review meeting. 



o Board members are asked to submit responses to Supplemental Ethics Questions 
(Part 6 of Form 3110-48, the Confidential Financial Disclosure Form for Special 
Government Employees Serving on Federal Advisory Activities at the U.S. 
Environmental Protection Agency) prior to each quality review. SAB Staff Office 
reviews this information to determine if members have conflicts of interest or an 
appearance of a lack of impartiality.   



o Liaison members to the chartered SAB from other EPA scientific advisory 
committees are asked to participate in the quality review but may not vote as 
members of the chartered SAB on the disposition of the draft report. 



During the quality review teleconference or meeting: 



o After the DFO opens the public meeting and takes roll and the SAB chair reviews 
the agenda, quality reviews typically follow a standard protocol: 
• The chair of the panel, committee or work group responsible for the draft 



report provides a brief overview of draft report. 
• The SAB chair asks EPA representatives for any remarks 
• The SAB chair introduces members of the public providing oral 



comments. 
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• Public is allowed to provide oral comments (usually 3 minutes for each 
speaker or organization at a teleconference and 5 minutes for each speaker 
at a face-to-face meeting). The SAB chair asks if the chartered SAB has 
any clarifying or follow-up questions for the public commenter(s). 



• The SAB chair asks lead reviewers to describe their significant comments 
briefly (generally no more than five minutes each). 



• The SAB chair asks the chair of the authoring panel, committee or work 
group to respond to comments. 



• The SAB chair asks if other SAB members would like to provide 
substantive comments. 



• The SAB chair asks for a motion for an SAB decision to approve the draft 
report to transmit to the Administrator and asks for the motion to be 
seconded.  Motions typically fall into the following categories: 
1. approval of the report (either “as is” or subject to agreed-upon 



revisions or corrections, and review by Chair); 
2. approval of the report subject to re-review by designated Board 



members; or 
3. return of the draft report to the authoring panel or committee for 



further work so that a revised report may be brought before Board for 
a second Quality Review. 



• The Board also may recommend that the SAB Staff Office constitute an 
entirely new committee or panel to complete the advisory activity. 



• The SAB chair entertains discussion of the motion.  The motion may be 
amended after discussion. 



• The SAB chair asks for a vote and summarizes the decisions reached by 
the chartered SAB. 



After the quality review teleconference or meeting: 



o The DFO prepares written minutes of the meeting as required by the Federal 
Advisory Committee Act.  The SAB chair reviews and certifies the minutes 
within 90 days of the quality review.  The DFO then posts the minutes on the web 
page for the quality review. 



o SAB staff work with the chair of the authoring panel, committee or work group to 
implement the decision of the chartered SAB. 



o If the chartered SAB approves the report or approves it subject to certain edits and 
conditions that are subsequently met by the chair of the authoring panel, 
committee or work group, the SAB Staff Office transmits the approved report to 
the EPA Administrator and posts the report on the SAB Web site. 
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August 31, 2012 
 
MEMORANDUM 
 
SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science 



Advisory Board (SAB) Quality Review Teleconference for two draft reports 
[Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological 
Review of Libby Amphibole Asbestos (August 2011) and SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement 
Awards] 



 
FROM: Angela Nugent, Designated Federal Officer 
 
TO:  Members of the Chartered SAB and SAB Liaison Members 
 
The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of 
the chartered SAB, where the SAB will conduct quality reviews for two draft reports: 1) a draft 
report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 
30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos 
(August 2011) and 2) a draft report developed by the SAB Scientific and Technological 
Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for 
EPA’s FY2012 Scientific and Technological Achievement Awards.  
 
The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 
p.m. Eastern Daylight Time). This memo provides details about the quality reviews for these 
draft reports and also provides background on the process for SAB Quality Reviews.  
 
All materials for the teleconference will be sent to you by email and will also be posted on the 
SAB web page for teleconference. Because these materials are posted in a structured way on the 
web, it may be useful for SAB members to access this web page as a convenient tool.  
 
To access the agenda and materials (including any public comments received) for the September 
25th SAB Quality Review teleconference, please use the calendar link on the SAB website 
(www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the 
direct link provided below: 
 











http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075
a39085257a340005585a!OpenDocument&Date=2012-09-25 
 
I will forward any written public comments to you as they arrive. Please review and consider 
them before the teleconference and be prepared to acknowledge comments you consider relevant 
during the quality review discussions. 
 
Please let me know if there is anything I can do to provide additional information or help to 
facilitate your participation in the quality review, a key activity of the chartered SAB. 
 
The call-in number will be: 866-299-3188, access code 343-9981. 
 
Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB 
members and liaison members who have not participated in the panel or committee that 
developed the draft reports to please provide written comments to me electronically by 
September 20, 2012. We ask SAB members specifically to address the four quality review 
questions below from the vantage point of your own expertise: 
 



1)  Were the charge questions to the committee adequately addressed? 
2)  Are there any technical errors or omissions or issues that are not adequately dealt 



with in the draft report? 
3)  Is the draft report clear and logical? 
4)  Are the conclusions drawn or recommendations provided supported by the body 



of the draft report? 
 



Please note that Chartered SAB members' and liaisons’ written comments will be compiled, 
circulated to them, and posted on the SAB webpage dedicated to the teleconference.  
 
If you are unable to participate in the September 25, 2012 teleconference, you are presumed to 
delegate decision authority for disposition of the draft report to participating SAB members. 
 
The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons 
in Science Advisory Board (SAB) quality reviews” describes the standard approach to SAB 
quality review, which will be followed for this quality review. 
 
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby 
Amphibole Asbestos (August 2011) 
 
The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of 
EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 
2011). The links below are "live links" to important SAB web pages for this quality review: 
 



o Background on the SAB advisory activity,  
o Agency review document, the Office of Research and Development’s Toxicological 



Review of Libby Amphibole Asbestos in Support of Summary Information on the 
Integrated Risk Information System (IRIS) (August 2011 Draft) 





https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF








o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, 
Michael Dourson, Gina Solomon, Daniel Stram, Peter Thorne, and John Vena. 
 
SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological 
Achievement Awards. 
  
The second draft report to be reviewed on September 25th will be the SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. The 
information below includes some background and information about unique features of this 
quality review and "live links" to important SAB web pages for this quality review: 



 
o Background. The Science Advisory Board annually makes recommendations annually to 



the Administrator at the request of the Office of Research and Development concerning 
nominations for the Agency’s Scientific and Technological Achievement Awards 
(STAA). These awards are established to recognize EPA employees who have made 
outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-
reviewed journals. Background on the SAB advisory activity is found on the SAB 
website,  



o Unique features of this quality review. The SAB STAA Committee developed 
recommendations regarding specific awardees, but the quality review draft does not 
include the content for Appendix B "Nominations Recommended for Awards" because 
the Administrator has not yet made decisions about specific awards.  The quality review 
will focus on the general recommendations in the draft report regarding the STAA 
process. After the EPA announces the awards, the full report will be made available on 
the SAB website. 



o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and 
Costel Denson. 
 





http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf


http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument


http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
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 2 
 3 



DATE 4 
 5 
The Honorable Lisa P. Jackson 6 
Administrator 7 
U.S. Environmental Protection Agency 8 
1200 Pennsylvania Avenue, N.W. 9 
Washington, DC 20460 10 
 11 



Subject:  Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole 12 
Asbestos (August 2011) 13 



 14 
Dear Administrator Jackson: 15 
 16 
EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 17 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 18 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 19 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 20 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 21 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-22 
induced cancer and non-cancer health effects.  23 
 24 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-25 
written. However, there are many areas that need more consideration, and we provide recommendations 26 
to further enhance the clarity and strengthen the scientific basis for the conclusions presented. The SAB 27 
responses to the EPA’s charge questions are detailed in the enclosed report. The SAB’s major comments 28 
and recommendations are provided below: 29 
 30 



• Localized pleural thickening is an appropriate health endpoint for the derivation of the inhalation 31 
reference concentration (RfC). It is an irreversible structural, pathological alteration of the pleura 32 
and is generally associated with reduced lung function. The SAB has identified additional 33 
references and recommends that the agency include a more detailed review of the literature to 34 
further support this conclusion. 35 



• The SAB supports the derivation of an RfC for LAA based on radiographic evidence of 36 
localized pleural thickening in an occupationally exposed Marysville, Ohio, cohort. However, 37 
the SAB recommends that EPA conduct additional analyses to substantiate the RfC (to the 38 
extent data permit) of pleural abnormalities using the recently published studies on two other 39 
cohorts.  40 



• The SAB recommends that more justification be provided for the selection of the “best” model 41 
for non-cancer exposure-response analysis. The SAB also recommends examining other 42 
exposure metrics besides the simple cumulative exposure, such as time-weighting of exposures. 43 
In addition, more justification is needed for the selection of 10 percent extra risk as the 44 
benchmark response since it is not consistent with EPA’s guideline for epidemiological data.  45 
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• A composite uncertainty factor of 100 was applied to the point of departure to obtain the RfC. 1 
EPA applied an uncertainty factor of 10 to account for human variability and to account for 2 
sensitive subpopulations, and a database uncertainty factor of 10 to account for database 3 
deficiencies in the available literature for the health effects of LAA. The SAB recommends that 4 
the EPA re-evaluate the use of default database uncertainty factor of 10 as part of the 5 
consideration of additional studies.  6 



 7 
• The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to 8 



Humans by the Inhalation Route” in accordance with EPA’s Guidelines for Carcinogen Risk 9 
Assessment. The SAB views the mode of carcinogenic action of LAA as complex, and therefore 10 
the default linear extrapolation at low doses is appropriate. 11 



• The SAB supports the selection of the Libby worker cohort for the derivation of the inhalation 12 
unit risk (IUR) and agrees that the use of the subcohort post-1959 for quantification is 13 
reasonable due to the lack of exposure information for many of the workers in earlier years. The 14 
SAB finds it appropriate to use lung cancer and mesothelioma as endpoints for the derivation of 15 
the IUR. However, the SAB recommends a more detailed discussion and justification of how the 16 
use of mortality data rather than incidence data may have resulted in an undercount of cases of 17 
lung cancer and mesothelioma. 18 



• The draft assessment clearly described the methods selected to conduct the exposure-response 19 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency 20 
provide more support for its choice of statistical models for the exposure-response analysis. The 21 
SAB recommends that the EPA evaluate the time dependence of disease by providing tabulation 22 
of mesothelioma mortality rates and lung cancer standardized mortality ratios by time since first 23 
exposure, duration of exposure, and period of first exposure for both the full cohort and the 24 
subcohort.  25 



• The SAB recommends consideration of several models in addition to the Poisson and Cox 26 
models used in the draft assessment. Use of the two-stage clonal expansion (TSCE) model, for 27 
example, could allow for a more direct evaluation of, and possibly justification for, age-28 
dependency of the IUR. The agency has been overly constrained by reliance on model fit 29 
statistics as the primary criterion for model selection. The SAB recommends graphical display 30 
of the fit to the data for both the main models and for a broader range of models in the draft 31 
document to provide a more complete and transparent view of model fit. The SAB also 32 
recommends EPA consider literature on epidemiological studies of other amphiboles for model 33 
selection for dose-response assessment.  34 



• The EPA has summarized many sources of uncertainty, sometimes quantitatively, as well as the 35 
direction and magnitude of the likely impact of each source of uncertainty. The SAB 36 
recommends that model uncertainty be evaluated by estimating risks using a more complete set 37 
of plausible models, including the Cox and Poisson models, for the exposure response 38 
relationship. This sensitivity analysis, while not a full uncertainty analysis, would make explicit 39 
the implications of these key model choices. 40 



Finally, the SAB has identified critical research needs to strengthen future assessment in three areas: 41 
(a) continue monitoring mortality among Libby workers (including those residing in Libby and 42 
nearby towns such as Troy, Montana) and residents of Libby and nearby towns such as Troy, 43 
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respectively ; (b) conduct mode-of-action and animal inhalation studies of LAA; and (c) develop an 1 
improved transmission electron microscopy method to obtain equivalent LAA fiber measurements 2 
in air samples to those of  the phase- contrast optical microscopy method. 3 
 4 
The SAB appreciates the opportunity to provide the EPA with advice on this important subject. The 5 
SAB urges the agency to move expeditiously to finalize this IRIS document for LAA. We look 6 
forward to receiving the agency’s response. 7 



 8 
Sincerely, 9 



 10 
 11 
     12 
 13 
 14 
 15 
 16 
Enclosure 17 
 18 
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NOTICE 1 
 2 



  3 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 4 
advisory committee providing extramural scientific information and advice to the Administrator and 5 
other officials of the Environmental Protection Agency. The Board is structured to provide balanced, 6 
expert assessment of scientific matters related to problems facing the Agency. This report has not been 7 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 8 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 9 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 10 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 11 
http://www.epa.gov/sab. 12 
 13 
  14 





http://www.epa.gov/sab
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U.S. Environmental Protection Agency 1 
Science Advisory Board 2 



Libby Amphibole Asbestos Review Panel 3 
 4 



CHAIR 5 
Dr. Agnes Kane, Professor and Chair, Department of Pathology and Laboratory Medicine, Brown 6 
University, Providence, RI 7 
 8 
MEMBERS 9 
Dr. John R. Balmes, Professor, Department of Medicine, Division of Occupational and Environmental 10 
Medicine, University of California, San Francisco, CA 11 
 12 
Dr. James Bonner, Associate Professor, Toxicology, North Carolina State University, Raleigh, NC 13 
 14 
Dr. Jeffrey Everitt, Director, Department of Laboratory Animal Science, GlaxoSmithKline 15 
Pharmaceuticals, Research Triangle Park, NC 16 
 17 
Dr. Scott Ferson*, Senior Scientist, Applied Biomathematics, Setauket, NY 18 
 19 
Dr. George Guthrie, Focus Area Leader, Geological and Environmental Sciences, National Energy 20 
Technology Laboratory, U.S. Department of Energy, Pittsburgh, PA 21 
 22 
Mr. John Harris, Principal, LabCor Portland, Inc, Portland, OR 23 
 24 
Dr. Tom Hei, Professor and Vice-Chairman, Radiation Oncology, College of Physicians and Surgeons, 25 
Columbia University Medical Center, New York, NY 26 
 27 
Dr. David Kriebel, Professor and Chair, Dept. of Work Environment, School of Health & Environment, 28 
University of Massachusetts Lowell, MA 29 
 30 
Dr. Morton Lippmann, Professor, Nelson Institute of Environmental Medicine, New York University 31 
School of Medicine, Tuxedo, NY 32 
 33 
Dr. John Neuberger, Professor, Preventive Medicine and Public Health, School of Medicine, 34 
University of Kansas, Kansas City, KS 35 
 36 
Dr. Lee Newman, Professor of Medicine, Division of  Environmental and Occupational Health 37 
Sciences, School of Public Health, University of Colorado, Aurora, CO 38 
 39 
Dr. Michael Pennell, Assistant Professor, Division of Biostatistics, College of Public Health, Ohio 40 
State University, Columbus, OH 41 
 42 
Dr. Julian Peto, Professor, Department of Epidemiology and Population Health , London School of 43 
Hygiene and Tropical Medicine, London, UK 44 
 45 
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Dr. Carrie Redlich, Professor of Medicine, Internal Medicine, School of Medicine, Yale University, 1 
New Haven, CT, United States 2 
 3 
Dr. Andrew G. Salmon, Senior Toxicologist, Office of Environmental Health Hazard Assessment, 4 
California Environmental Protection Agency, Oakland, CA 5 
 6 
Dr. Elizabeth A. (Lianne) Sheppard, Professor, Biostatistics and Environmental & Occupational 7 
Health Sciences, School of Public Health, University of Washington, Seattle, WA 8 
 9 
Dr. Randal Southard, Professor of Soils, AES Dean's Office, University of California at Davis, Davis, 10 
CA 11 
 12 
Dr Katherine Walker, Senior Staff Scientist, Health Effects Institute, Boston, MA 13 
 14 
Dr. James Webber, Research Scientist, Wadsworth Center, New York State Department of Health, 15 
Albany, NY 16 
 17 
Dr. Susan Woskie, Professor, Work Environment, Health and Environment, University of 18 
Massachusetts Lowell, Lowell, MA 19 
 20 
 21 
 22 
 23 
SCIENCE ADVISORY BOARD STAFF 24 
Dr. Diana Wong, Designated Federal Officer, U.S. Environmental Protection Agency, Washington, DC 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
___________________________________ 45 
*Dr. Ferson did not concur with the final draft report submitted to the chartered SAB for their quality review and approval. 46 
 47 
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 1 
U.S. Environmental Protection Agency 2 



Science Advisory Board  3 
 4 
CHAIR 5 
Dr. Deborah L. Swackhamer, Professor and Charles M. Denny, Jr. Chair in Science, Technology and 6 
Public Policy, Hubert H. Humphrey School of Public Affairs and Co-Director of the Water Resources 7 
Center, University of Minnesota, St. Paul, MN 8 
 9 
 10 
MEMBERS 11 
Dr. George Alexeeff, Acting Director, Office of Environmental Health Hazard Assessment, California 12 
Environmental Protection Agency, Oakland, CA 13 
 14 
Dr. David T. Allen, Professor, Department of Chemical Engineering, University of Texas, Austin, TX 15 
 16 
Dr. Pedro Alvarez, Department Chair and George R. Brown Professor of Engineering, Department of 17 
Civil & Environmental Engineering, Rice University, Houston, TX 18 
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1. EXECUTIVE SUMMARY 1 
 2 



EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 3 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 4 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 5 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 6 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 7 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-8 
induced cancer and non-cancer health effects.  9 
 10 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-11 
written. However, there are many areas that need more consideration, and we provide recommendations 12 
to further enhance the clarity and strengthen the scientific basis of the analyses. The SAB’s major 13 
findings and recommendations are summarized below. 14 
 15 
Mineralogy  16 
 17 
The SAB notes that the section on mineralogy provides an important foundation for understanding the 18 
properties of Libby Amphibole asbestos (LAA) as related to the evaluation of its potential toxicity and 19 
carcinogenicity. The SAB recognizes that there is a mismatch between the mineralogical detail 20 
embodied in the definition of mineral species and the detail available relative to specific exposures at 21 
Libby, Montana. Mineral species define a very specific structure (e.g., an amphibole) and a specific 22 
composition or a range of compositions (e.g., winchite or tremolite amphibole). Given that these and 23 
other factors (length and width) affect a mineral’s physical and chemical behavior, they may in principle 24 
be factors to consider for potential hazard. However, this level of detail has not typically been available 25 
for toxicity studies to allow its application to the evaluation of LAA per se. The observed unique aspects 26 
of amphibole asbestos support the evaluation of LAA by comparison with other amphiboles based on 27 
particle morphology and amphibole designation. Nevertheless, the SAB encourages a more rigorous and 28 
accurate description of LAA in the document, while noting the potential ambiguities in the use of 29 
mineral-species names in other studies.  30 
 31 
Fiber Toxicokinetics 32 
 33 
The SAB finds the section on fiber toxicokinetics to be neither clear nor concise, especially since it does 34 
not distinguish between chrysotile and amphibole fibers. Moreover, it is inaccurate in many places. 35 
Since the focus of the draft document is on LAA fibers, it would be better to limit most of the literature 36 
reviews and discussion to those dealing with the family of amphibole asbestos fibers. Chrysotile 37 
asbestos fibers are very different from amphibole fibers in terms of their airborne concentration 38 
measurement errors and uncertainties; much lower biopersistance due to faster clearance; different 39 
translocation pathways; and lower health risks. Literature on risks associated with exposures to 40 
chrysotile should be excluded from this draft document. There also are some notable misstatements and 41 
omissions of knowledge on fiber deposition and dosimetry in the document. The authors of this section 42 
should draw on more authoritative and comprehensive reviews in the literature to correctly specify and 43 
clarify these issues.  44 
 45 
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 Noncancer Health Effect 1 
 2 
Selection of Critical Studies and Effects 3 
 4 
The SAB supports the EPA’s selection of the Marysville, Ohio, cohort for development of the RfC. The 5 
SAB finds it reasonable to select the subcohort for the main analysis (118 workers who began work in 6 
1972 or later when exposure data were available and who had X-rays from the 2002-2005 exam), with 7 
the full cohort of 434 workers used for additional substantiating analysis. However, the SAB believes 8 
additional analyses/cohorts are needed to strengthen and support the RfC. The SAB suggests that the 9 
EPA include any X-ray abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural 10 
thickening (DPT), or asbestosis]. The SAB also suggests that the EPA conduct analogous analyses (to 11 
the extent the data permit) of pleural abnormalities among the Libby workers cohort and the 12 
Minneapolis Exfoliation Community cohort.  13 



 14 
The SAB agrees that the radiographic evidence of LPT in humans is the appropriate adverse critical 15 
effect for the derivation of the RfC. LPT has the appropriate specificity and is not confounded by 16 
cigarette smoking. It is a permanent structural, pathological alteration of the pleura and is generally 17 
associated with reduced lung function. The reported findings are compatible with the animal data 18 
showing tissue injury and inflammation. The SAB has identified additional relevant publications and 19 
recommends that the agency include a more detailed review of the literature to further support this 20 
conclusion.  21 
 22 
Use of Animal and Mechanistic Studies 23 
 24 
In general, the SAB finds the laboratory animal studies listed in Tables 4-15 and 4-16 and summarized 25 
in Appendix D of the EPA draft report to be appropriate and complete. Laboratory animal studies using 26 
a variety of non-inhalation routes of exposure have been used to ascertain the potential fibrogenic and 27 
carcinogenic potential of LAA. While inhalation is regarded as the most physiologically relevant means 28 
of fiber exposure in animals, there is no published study using this route of exposure for delivery of 29 
LAA to experimental animals. Therefore, the deposition of particles and fibers cannot be adequately 30 
addressed. However, inhalation studies have been conducted with tremolite, an asbestiform amphibole 31 
that is a component of LAA. The relative potency of inhaled LAA should be compared with that of 32 
tremolite in rodents to add new information for refining the RfC for LAA.  33 
 34 
Limited mechanistic studies using in vitro assay systems have utilized non-specific endpoints (e.g., pro-35 
inflammatory cytokines, enzyme release and oxidative stress markers), and will probably not shed much 36 
light on the mechanisms of LAA-induced disease.  37 
 38 
Carcinogenicity 39 
 40 
Weight of Evidence Characterization 41 
 42 
The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to Humans 43 
by the Inhalation Route,” in accordance with EPA’s Guidelines for Carcinogen Risk Assessment. The 44 
occupational studies showed dose-related increased risks of lung cancer and mesothelioma among 45 
workers exposed by inhalation, although the number of mesothelioma cases is small. The case series in 46 
the community, while supportive, does not provide the same level of evidence for an association, or for 47 
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the strength of the association. Effects from short term intra-tracheal instillation studies in mice and rats 1 
include altered gene expression, collagen induction, and inflammatory response, and are consistent with 2 
the early-stage pathological change induced by other amphibole fibers. The EPA also has provided 3 
supporting evidence of the carcinogenic potential of LAA from studies with tremolite fibers, in light of 4 
LAA being about 6 percent tremolite by composition. 5 
 6 
Mode of Action 7 
 8 
The SAB agrees that the weight of evidence for the mode of action (MOA) of LAA based on laboratory 9 
studies is weak, although there are abundant MOA data for other amphiboles such as crocidolite and 10 
tremolite that are likely similar to the MOA for LAA. The SAB views the mode of action of LAA as 11 
complex and supports the EPA’s conclusion that there is insufficient information to identify the mode of 12 
carcinogenic action of LAA, and that the use of the default linear extrapolation at low doses is 13 
appropriate. 14 
 15 
Selection of Critical Study and Endpoint 16 
 17 
The SAB agrees that the selection of the Libby cohort for the derivation of the inhalation unit risk (IUR) 18 
is scientifically supported and clearly described. This cohort has been studied thoroughly, with detailed 19 
work histories and a job exposure matrix. This cohort had elevated asbestos exposure, a wide range of 20 
measurements of asbestos exposure, and available cancer mortality data. Limitations of this cohort 21 
include limited smoking information, and the endpoints of mortality based on death certificates could 22 
undercount cancer endpoints, especially mesothelioma. The study population may not be representative 23 
of the larger population since most of its members are white males exposed as adults, and because it 24 
contains more cigarette smokers than the larger population.  25 
 26 
The SAB finds the use of the subcohort post-1959 is reasonable due to the lack of exposure information 27 
in many of the workers in earlier years; out of 991 workers hired before 1960, 706 had all department 28 
and job assignments listed as unknown.  29 
 30 
The SAB agrees that lung cancer and mesothelioma should be used as endpoints for derivation of the 31 
IUR. Since determining the cancer outcome from mortality rather than incidence data may have resulted 32 
in an undercount of both cancer outcomes, the SAB recommends more detailed discussion on how the 33 
use of mortality data could impact the derived IUR. It also would have been useful to know other major 34 
categories of mortality in this cohort.  35 
 36 
Use of Laboratory Animal and Mechanistic Studies 37 
 38 
The SAB agrees that the database of laboratory animal and mechanistic studies pertaining to LAA is 39 
appropriately presented in the report and its Appendices for support of its analysis of the human effects 40 
observed. However, the SAB finds the body of the document deficient in not utilizing what is known 41 
about the dimensions of the administered fibers from Appendix D. It is now widely accepted that 42 
differences in biological potency among the various amphibole fiber types are due primarily to 43 
differences in dimensions, especially in fiber length distributions. The SAB also recommends that 44 
Section 4.6.2.2 be modified to reflect that there are insufficient data to determine the mode of action for 45 
LAA. 46 
 47 
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An understanding of the basic carcinogenic mechanisms of LAA will be extremely useful in deriving a 1 
realistic risk assessment. In light of the lack of data on the mode of action of LAA, the SAB 2 
recommends that action be taken to fill the gaps in knowledge by performing research in appropriate 3 
lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in rodents in vivo that will 4 
elucidate basic pathological pathways. Furthermore, animal inhalation studies should be performed with 5 
LAA concentrations relevant to human environmental and occupational exposures in order to identify 6 
key physical and chemical aspects of LAA that mediate disease, including the role of fiber length in 7 
initiating and exacerbating biological lesion formation and progression.      8 
 9 
Inhalation Reference Concentration (RfC)  10 
 11 
Estimates of Human Exposure Concentration 12 
 13 
The approach described (in Appendix F of the EPA document) for exposure reconstruction is detailed 14 
and specific. Due to large uncertainties associated with the unmeasured pre-1972 exposures, the SAB 15 
agrees that the draft document appropriately eliminates this set of estimates and adheres only to 16 
exposure estimates based on measured concentrations for the derivation of the RfC.  17 
 18 
In Appendix F, natural-log-transformed exposure data were used to calculate the geometric mean for the 19 
job groups for use in developing the cumulative exposure metric (fiber/cc-years). The EPA should re-20 
evaluate the raw exposure data and review pertinent sampling documentation to bolster its use of the 21 
geometric mean to represent the job group exposures, rather than an estimate of the arithmetic mean, and 22 
consider whether a sensitivity analysis using the minimum variance unbiased estimator (MVUE) of the 23 
mean is warranted in the development of the cumulative exposure metric. The SAB recommends that the 24 
EPA consider sensitivity analyses of additional exposure metrics, such as no exposure since 1980 in any 25 
cohort members, and alternative weighting schemes (e.g., residence time weighting). 26 
 27 
Exposure-Response Modeling 28 
 29 
The SAB recommends that the document provide a clearer description of how the Michaelis-Menten or 30 
another alternative model was chosen as the “best” model. According to EPA’s Benchmark Dose 31 
Technical Guidance, the point of departure (POD) from the model with the smallest Akaike Information 32 
Criteria (AIC) should be selected if, among models that adequately fit the data, the lower 95% 33 
confidence limits of the benchmark doses (BMDLs) are all sufficiently close given the needs of the 34 
assessment. Otherwise, the lowest BMDL should be used as the POD. The lower 95% confidence limits 35 
of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor of 36 
three. If the EPA can defend this range as being “sufficiently close,” then its choice of the POD is 37 
consistent with the technical guidance; if not, then according to the decision tree, the lowest BMCL 38 
should be used as the POD.  39 
 40 
The SAB recommends a more thoughtful approach and discussion of model selection, including 41 
considering that biological/epidemiological plausibility, combined with careful examination of the data, 42 
should play important roles along with the AIC in determining the choice of models. Likewise, the fitted 43 
Michaelis-Menten model has an upper plateau of 60% LPT incidence, which is lower than the 44 
prevalence of 85% reported in a study of highly exposed asbestos insulation workers. The Marysville 45 
cohort does not support precise estimation of the plateau. Thus, the EPA should consider fixing the 46 
plateau level.  47 
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 1 
The SAB recommends that model features also should be considered when choosing a model. The SAB 2 
suggests examining other exposure metrics besides the simple cumulative exposure, such as time 3 
weighting of exposures. The SAB suggests a thoughtful approach may lead to the selection of the 4 
dichotomous Hill model with the plateau fixed at a literature-based value. In addition, the document uses 5 
a 10% Extra Risk (ER) as the benchmark response level (BMR) which is in line with EPA’s Benchmark 6 
Dose Technical Guidance for the analysis of quantal datasets from animal studies. However, according 7 
to this technical guidance, a BMR of 1% ER is typically used for human quantal response data since 8 
larger ERs, such as 10%, would often involve upward extrapolation. The authors of the draft document 9 
should explain what features of the dataset or outcome variable led them to choose a BMR that is 10 
considerably greater than the norm for epidemiological data. 11 
 12 
Alternative Modeling Approach 13 
 14 
The SAB agrees that the rationale for performing additional analyses of the full Marysville cohort is 15 
scientifically justified; the analysis of the entire cohort increases the number of cases of LPT available 16 
for analysis and substantiates the RfC estimated using the subcohort. However, the rationale for the 17 
agency’s analysis methods is not well justified. The EPA should clarify the scientific basis for the use of 18 
time since first exposure (TSFE) in the models. The SAB also finds the method for incorporating TSFE 19 
into the full cohort analysis is not well justified and recommends that the analysis be revised. In the draft 20 
document, the EPA uses TSFE as a predictor for the plateau in the Cumulative Normal Michaelis-21 
Menten model. The plateau provides the maximum proportion of the population that would experience 22 
LPT given sufficient exposure and time to develop the disease. No biological justification is given for 23 
why this maximum proportion would vary with TSFE. The SAB recommends that the EPA consider a 24 
dichotomous Hill model that allows the slope to be estimated as an alternative to the Michaelis-Menten 25 
model. The SAB also recommends following the approaches for the subcohort analysis, such as fixing 26 
the plateau using literature values.  27 
 28 
Evaluation of Potential Confounders and Covariates 29 
 30 
The SAB recommends a revised strategy for evaluation of confounders and covariates. The quantity of 31 
interest in the analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various 32 
covariates should be made with respect to this quantity. The SAB suggests that the covariates fall into 33 
two classes: exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related 34 
covariates [age, body mass index (BMI), gender, and smoking status]. The SAB also provides 35 
recommended revised strategies for considering these two classes of covariates that follow directly from 36 
consideration of the quantity of interest. 37 
 38 
In addition, the SAB recommends the justification for considering BMI as a covariate be briefly 39 
explained. TSFE is an important determinant of LPT because individuals’ lung tissues exposed at an 40 
earlier age might be more susceptible to the damaging effects of asbestos fibers, and because asbestos’ 41 
effect over time is increasingly damaging. TSFE is correlated with exposure since subjects with the 42 
longest TSFE were exposed in the early years of the cohort when exposure levels were higher. The SAB 43 
does not agree with the use of the Cumulative Normal Michaelis-Menten model to adjust for TSFE 44 
because it makes the assumption that it only affects the plateau, an assumption that lacks biological 45 
support. Instead, the SAB recommends that EPA consider alternative approaches to account for TSFE. 46 
The SAB suggests the discussion on the evidence linking pleural changes and smoking be moved into 47 
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the body of the report. The SAB does not consider gender to be a serious concern as it is reasonable to 1 
assume that females and males have similar risks of LPT.  2 
 3 
Conversion from Cumulative Occupational Exposure to Lifetime Exposure 4 
 5 
The modeled POD is based on cumulative exposure estimates for the worker cohort examined. The SAB 6 
recommends using the full 70-year lifetime when converting cumulative to continuous exposure rather 7 
than 60 (70 minus the lag of 10 used for exposure in the POD derivation) i.e., do not correct for the lag 8 
of 10 for a 10-year lagged exposure.  9 
 10 
Selection of Uncertainty Factors 11 
 12 
A composite uncertainty factor of 100 (an intraspecies uncertainty factor of 10 to account for human 13 
variability and sensitive subpopulations; and a database uncertainty factor of 10 to account for database 14 
deficiencies) was applied to the POD for derivation of the RfC. Although it may be difficult to identify 15 
specific data on LAA to support departure from the default value of 10 for human variability, concern 16 
for the impact on susceptible subpopulations, especially women and children, remains an issue. The 17 
SAB also recommends that the EPA consider additional data to justify the application of a database 18 
uncertainty factor (UFD) of 10. First, additional data have recently been published for the community 19 
surrounding a Minnesota expansion plant. Second, LAA is generally considered as having very similar 20 
composition, physical properties, and biological effects as those seen for other amphiboles. This 21 
consideration of additional data (Minnesota cohort and data on other amphiboles) might support a lower 22 
value, such as 3, for UFD. In addition, a subchronic-to-chronic uncertainty factor higher than 1 may be 23 
used, given that the mean and maximum exposure duration in the study are well below the lifetime 24 
exposure of interest. There also is concern that the BMR of 10% for a severe endpoint is not reflected by 25 
the choice of a LOAEL- to- NOAEL uncertainty factor (UFL) of 1. It appears appropriate to consider 26 
either a lower BMR or the application of a larger uncertainty factor (UFL) for this endpoint. Thus, this 27 
question deserves additional consideration and more thorough analysis than it receives in the assessment 28 
report. 29 
 30 
Characterization of Uncertainties 31 
 32 
Overall, the SAB found the discussion on uncertainties in the methodology and approach on the 33 
derivation of the RfC to be thorough, detailed and logical. However, the RfC uncertainty assessment can 34 
be strengthened. A key consideration of any assessment is whether the estimated RfC is adequately 35 
protective of public health. The SAB recommends that additional work be done to substantiate the RfC 36 
estimate through additional sensitivity analyses and discussion of results and insights from other datasets 37 
and studies. In sensitivity analyses, EPA can consider alternative exposure metrics (prioritizing 38 
residence time weighted metrics and excluding exposures after 1980), methods to fine-tune the RfC 39 
estimate from the subcohort (particularly fixing rather than estimating the plateau), and added sensitivity 40 
analyses for the full cohort. An additional source of uncertainty—the uncertainty in the RfC due to 41 
relying on a single study— also should be considered.  42 
 43 
With respect to exposure assessment, variations in analytical methods and environmental conditions are 44 
substantial contributors to uncertainty because of differences between the 1970s and today. PCM was 45 
the only acceptable method for measuring airborne fiber concentrations until the 1980s, when fiber 46 
concentrations were much higher than they are now. At the 1970’s study site, the vast majority of fibers 47 
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were almost certainly LAA, so PCM’s inability to identify asbestos did not create much uncertainty. 1 
Today, even ambient air sampling will yield fiber concentrations that exceed the RfC. Thus, it is 2 
important that transmission electron microscopy (TEM) be used to identify and count amphibole 3 
asbestos fibers longer than 5, 10, and 20 µm in air samples for RfC purposes.  4 
 5 
Inhalation Unit Risk (IUR) 6 



 7 
Exposure-Response Modeling 8 
 9 
The SAB supports the agency’s reliance on the Libby worker subcohort for derivation of the IUR 10 
because of its focus on good quality exposure data that are, specific for LAA. However, it is important 11 
to acknowledge that this small subcohort may have its own limitations as a basis for modeling exposure-12 
response relationships. When selecting the models with which to characterize exposure-response 13 
relationships, a larger population over a lifetime should be considered.  14 
 15 
The SAB agrees that the agency clearly described the methods used to conduct the exposure-response 16 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency consider 17 
other models and provide more justification for its choice of statistical models to characterize the 18 
exposure-response function. First, the SAB recommends that the agency more clearly explain why, 19 
when considering model selection, it appeared to discount the epidemiological evidence for 20 
mesothelioma that suggests the lifetime risk of developing the disease is increased for those whose 21 
exposure is first received earlier in life. The SAB recommends that the agency evaluate the time 22 
dependence of disease by providing tabulation of mesothelioma mortality rates and lung cancer SMRs 23 
by time since first exposure, duration of exposure, and period of first exposure for both the full and sub-24 
cohort.  25 
 26 
A second and related point is that there are several other models—e.g., Weibull and two stage clonal 27 
expansion (TSCE)—that could have been used instead of or in addition to the Poisson and Cox models, 28 
and that these models might have provided very different estimates of risk that are not discussed. Use of 29 
the TSCE model, for example, could allow for a more direct evaluation of, and possibly justification for, 30 
age-dependency of the IUR. 31 
 32 
Third, the SAB finds that the agency had been overly constrained by reliance on model fit statistics as 33 
the primary criterion for model selection. The SAB recommends graphical display of the fit to the data 34 
for both the main models and a broader range of models in the draft document to provide a more 35 
complete and transparent view of model fit.  36 
 37 
Having made these points, the SAB recognizes that the agency did conduct extensive sensitivity 38 
analyses of their chosen models in various ways to characterize exposure in the Libby cohort. Consistent 39 
with their model and the EPA’s Guidelines for Carcinogen Risk Assessment, these sensitivity analyses 40 
largely relied on the assumption that the effect of exposure can be modeled as a function of cumulative 41 
dose. These analyses, coupled with comparisons of IUR estimates using other published approaches to 42 
analysis of the same cohort, provide some reassurance. However, the analyses rely on essentially the 43 
same underlying models. They do not address the fundamental question of model uncertainty – that is, 44 
whether any one model can or should be assumed to represent the exposure-response relationship for 45 
LAA. This issue is of particular concern for the estimation of risks from partial lifetime exposure where 46 
risk is essentially assumed to be independent of when in the course of a lifetime exposure occurs. 47 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



8 
 



Recommendations for addressing model uncertainty are discussed under response to charge question 5 1 
in Section 3.2.6.5.  2 
 3 
Approach for Quantification of Inhalation Unit Risk 4 
 5 
In order to derive an IUR that represents the combined risk of mortality from lung cancer and 6 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 7 
for Carcinogen Risk Assessment (USEPA, 2005) by linear extrapolation from the corresponding POD. 8 
The IUR was then determined as a combined upper bound risk estimate for mortality considering both 9 
cancers. The SAB considers the approach to be consistent with the agency’s own guidance, and found 10 
the description of the procedure used to be clear. However, the SAB recommend the EPA should 11 
acknowledge that the assumption of independence is a theoretical limitation of the analysis and should 12 
provide a fuller justification for this assumption. EPA may cite the cancer risk assessment guidelines and 13 
the NRC (1994) analysis as suggesting the impact of this issue is likely to be relatively small. As a 14 
sensitivity analysis, the EPA should consider quantitatively accounting for dependence in the risks of 15 
mesothelioma and lung cancer mortality, either using a method which models the dependence explicitly 16 
or a bounding study that evaluates the numerical consequences of the assumption of independence. 17 
 18 
Potential Confounding by Smoking 19 
 20 
The SAB agrees that the agency’s use of the Richardson (2010) method for exploring possible 21 
confounding for smoking was appropriate. However, the SAB finds the statement that there is no 22 
evidence of confounding by smoking is too strong, and relies more heavily than it needs to on the p-23 
values that are marginally non-significant. More compelling is the observation of a negative association 24 
with COPD. It is possible that negative confounding is occurring, in which case the risk of lung cancer 25 
associated with asbestos exposure would be understated.  26 
 27 
Adjustment for Mesothelioma Mortality Under-ascertainment 28 
 29 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 30 
coding in death certificates. The procedure is not described in any detail, but can be found in Kopylev et 31 
al. (2011). A total of 18 mesotheliomas were observed in the Libby cohort from 1980 to 2006. The 32 
estimated number of 24 mesotheliomas was obtained after using a Monte Carlo analysis. The ratio of 24 33 
to 18 yields the median of 1.33. The study by Kopylev et al. (2011) also provides a figure of 1.39 in 34 
Table 3, which is the mean later reported in the EPA document. The EPA method appears to be 35 
scientifically supported, but is not clearly described. The SAB recommends that this section be 36 
expanded to provide a more detailed statement of how the numbers were calculated.  37 
 38 
Characterization of Uncertainties 39 
 40 
The EPA has summarized the many sources of uncertainty and, sometimes quantitatively, the direction 41 
and likely impact of these sources of uncertainty. However, the sensitivity analyses do not take into 42 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis so the 43 
overall distribution of uncertainty in the estimated IURs remains unknown. The SAB notes that an 44 
important source of uncertainty, that of model uncertainty, might not be accounted for in the use of the 45 
95% upper confidence limit (UCL) on the IUR and the combined IUR. The SAB recommends that a 46 
more straightforward and transparent treatment of model uncertainty would be to estimate risks using a 47 
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more complete set of plausible models for the exposure-response relationship, including the Poisson 1 
models. This sensitivity analysis would make explicit the implications of these key model choices. 2 
 3 
Long-Term Research Needs 4 
 5 
The SAB identifies long-term research needs for epidemiological studies, mode of action, and   6 
measurement methods for LAA.  7 



• The National Institute for Occupational Safety and Health (NIOSH) and Agency for Toxic 8 
Substances and Disease Registry (ATSDR) should continue to monitor mortality among Libby 9 
workers and residents of Libby and Troy, respectively, to determine the number of new lung 10 
cancers, mesotheliomas, and non-malignant pulmonary diseases in these two populations. In 11 
addition to a dose-response evaluation of Libby workers, an overall SMR should be calculated 12 
for lung cancer in this population by comparison to both the Montana and U.S. populations. An 13 
analysis specific for community, non-occupationally exposed, individuals should be extended 14 
through 2011. Early-life exposure to LAA could possibly be obtained from surrogate interview 15 
information from the community population. Smoking, occupational, and residential histories 16 
should be obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease. A 17 
non-malignant respiratory health update since 2001 would be useful.   18 



• The SAB recommends future research on mode of action on LAA to focus on biomarkers that 19 
are more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer 20 
endpoints (e.g. mesothelioma). Inhalation studies in animal models that can provide both 21 
quantitative as well as mechanistic insight should be included.  22 



• EPA should develop a TEM method that provides equivalent data to PCM. This TEM method 23 
must recognize fundamental differences between TEM and PCM analysis, and define differences 24 
between these two methods in analyzable areas, methodology in measuring complex fibrous 25 
structures and obscured fibers. This method should also define changes in PCM resolution over 26 
time, analysis parameters, and inter-laboratory variations and their causes. 27 



28 
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2. INTRODUCTION 1 
 2 
EPA’s Office of Research and Development requested the Science Advisory Board (SAB) to review the 3 
Draft IRIS Toxicological Review of Libby Amphibole Asbestos (hereafter referred to as the draft 4 
document). The draft document is based on a comprehensive review of the available scientific literature 5 
on the health effects of Libby Amphibole asbestos (LAA), a term used to refer to the mixture of 6 
amphibole mineral fibers of varying elemental composition (e.g., winchite, richerite and tremolite) that 7 
have been identified in the Rainy Creek complex near Libby, Montana. The draft document provides the 8 
scientific and quantitative basis for toxicity values that will be entered into EPA’s online Integrated Risk 9 
Information System (IRIS) database. Specifically, this draft IRIS assessment provides an overview of 10 
sources of exposure to LAA, and characterizes the hazard posed by exposure to LAA for carcinogenicity 11 
and noncancer health effects based on the available scientific evidence. The assessment includes the 12 
derivation of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 13 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 14 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to LAA. 15 
 16 
In response to the agency’s request, the SAB convened an expert panel (the Libby Amphibole Asbestos 17 
Review Panel) to conduct the review. The SAB panel discussed its responses to the EPA’s charge 18 
questions (see Appendix A) during a February 6-8, 2012 face-to-face meeting and on public 19 
teleconferences on May 1, May 8, and July 25, 2012. There were two general charge questions on the 20 
organization, presentation, and clarity of the draft document, as well as specific charge questions that 21 
focus on: mineralogy and toxicokinetics, hazard assessment of non-cancer and cancer health effects, 22 
exposure-response assessment for derivation of an RfC for non-cancer endpoints, cancer weight of 23 
evidence classification, mode of action of LAA carcinogenicity, and exposure-response assessment for 24 
derivation of an IUR for LAA.  25 
 26 
The Executive Summary highlights the SAB’s major findings and recommendations. The SAB’s full 27 
responses to the charge questions are detailed in Section 3 and brief recommendations on long-term 28 
research needs are provided in Section 4.  29 
  30 
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3. RESPONSES TO EPA’S CHARGE QUESTIONS 1 



3.1. General Charge Questions 2 



3.1.1. Overall Clarity 3 
Question 1. Is the Toxicological Review logical, clear, and concise? Has EPA clearly, and in sufficient 4 
detail, presented and synthesized the scientific evidence for health hazards from Libby Amphibole 5 
asbestos? 6 



In general, the SAB finds the toxicological review to be well-written, logical and appropriately 7 
referenced relative to the health hazards and exposure response of Libby Amphibole asbestos (LAA). 8 
However, the SAB has identified sections where extraneous and repetitive materials could be deleted. 9 
Examples include the following: 10 
 11 



• For Section 3, since the focus of the draft document is on Libby amphibole fibers, it would be 12 
better to limit the literature reviews and discussions to those dealing with the family of 13 
amphibole asbestos fibers. Chrysotile asbestos fibers are very different from amphibole fibers in 14 
terms of their airborne concentration measurement errors and uncertainties, much lower 15 
biopersistance, faster clearance, different translocation pathways, and lower health risks.  16 



• There are a large number of analyses in Section 4,  nine community studies (4.1.4) and two case 17 
reports (4.1.5), that appear to offer nothing new, with no detailed exposure information and an 18 
exposed population, respectively.  19 



• Discussions that offer little or no new insights into the toxicology of asbestos should be briefly 20 
summarized.  21 



• Some sections are repetitive (e.g., Section 5.4.4 and 5.4.5). 22 



Regarding clarity and sufficient detail in the presentation and synthesis of the scientific evidence for 23 
health hazards from LAA, the SAB finds the scientific evidence for health effects of LAA to be 24 
reasonably well presented. However, the SAB has identified areas where the draft document could be 25 
clarified and some aspects of EPA’s analysis that require more explanation and justification, as provided 26 
in the responses to specific questions in subsequent sections.  In addition, the SAB has comments on the 27 
following areas: 28 
 29 
Relevance of Other Literature Related to Amphiboles 30 



 31 
• The toxicological review does not make clear the relevance of the extensive literature on the 32 



health effects of other amphibole fibers.  There are numerous publications on the mode of action 33 
of other amphiboles, inhalation studies in rodents, and epidemiological studies of populations 34 
exposed to amphiboles environmentally. Literature on epidemiological studies of other 35 
amphiboles is particularly useful for model selection for dose-response assessment of LAA.  36 



Early Lifestage Susceptibility 37 
 38 
• There is inconsistency in the tone of the conclusions in Section 4.7.1.1 (Lifestage Susceptibility) 39 



and in Section 6.3.3 (Applications to Early Lifetime and Partial Lifetime Environmental 40 
Exposure Scenarios for IUR) to either support or refute early lifestage susceptibility. We 41 
recognize that no firm conclusion can be drawn about differential risk of adverse health effects 42 
after early life stage exposure to LAA compared to exposure during adulthood, due to the limited 43 
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and inconclusive studies on other forms of asbestos. However, the limited evidence pointing to 1 
excess risk for exposures during childhood that is available needs to be considered when 2 
considering a margin of safety.  3 



Recommendations 4 
 5 



• The draft document would benefit from greater usage of graphs and figures to highlight 6 
conclusions. A figure describing the two major occupational groups studied, including their time-7 
lines of exposure, would be very helpful. 8 
 9 



• Add discussion of known amphibole fiber toxicity determinants [dose, durability, dimension 10 
(especially length), surface chemistry]. 11 
 12 



• Add some additional causes of death (e.g., COPD) to full- and sub-cohorts (Table 5-6, 5-8). 13 
 14 



• The section on susceptible populations could be better organized and more succinctly 15 
summarized. The section should especially focus on childhood asbestos exposure, the asbestos 16 
susceptibility issue most relevant to this EPA document, and probably the topic where there is at 17 
least some (albeit limited) data. 18 
 19 



• Encourage the continued monitoring of relevant Libby residents for early onset asbestos 20 
associated diseases. 21 
 22 



• Re-evaluate other models that might be a better fit for determination of early lifestage 23 
susceptibility.  24 
 25 



• The draft document could be enhanced with quantitative comparison of the environmental 26 
exposures that have taken place in other geographic regions of the world (i.e., the Anatolia 27 
region of Turkey and Greece) (Sichletidis et al., 2006; Constantopoulos, 2008; Gogou et al., 28 
2009; Carbone et al., 2011; Metintas et al., 2008, 2010, 2012) with the Libby, Montana, 29 
community with regard to airborne tremolite. This comparison should include numbers of fibers 30 
and fiber size distribution in relation to of health effects. 31 
 32 



• The final proposed IUR should be compared with those calculated for other types of amphibole 33 
asbestos. A table comparing these results with the results from the earlier 1988 EPA analysis 34 
(USEPA, 1988) on asbestos would be helpful.  35 



3.1.2. Additional Literature 36 
Question 2. Please identify any additional peer-reviewed studies from the primary literature that should 37 
be considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 38 
 39 
The SAB has identified additional studies to be considered in the assessment: 40 
 41 
Adgate, JL; Cho, SJ; Alexander, BH; Ramachandran, G; Raleigh, KK; Johnson, J; Messing, RB; 42 
Williams, AL; Kelly, J; Pratt, GC. (2011). Modeling community asbestos exposure near a vermiculite 43 
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processing facility: Impact of human activities on cumulative exposure. J Expo Sci Environ Epidemiol 1 
21: 529-535. 2 
 3 
Alexander, BH; Raleigh, KK; Johnson, J; Mandel, JH; Adgate, JL; Ramachandran, G; Messing, RB; 4 
Eshenaur, T; Williams, A. (2012). Radiographic evidence of nonoccupational asbestos exposure from 5 
processing Libby vermiculite in Minneapolis, Minnesota. Environ Health Perspect 120: 44-49 6 
 7 
Antao,VC; Larson,TC; Horton, DK.(2012). Libby vermiculite exposure and risk of developing asbestos-8 
related lung and pleural diseases. Curr. Opin. Pulmonary Med. 18:161-167, PMID: 22139761. 9 
 10 
Berman, DW (2011). Apples to apples: The origin and magnitude of differences in asbestos cancer risk 11 
estimates derived using varying protocols. Risk Analysis 31: 1308-1326. 12 
 13 
Cyphert,JM; Padilla-Carlin, DJ; Schladweiler, MC; Shannahan, JH; Nyska, A; Kodavanti, UP; Gavett, 14 
SH. (2012). Long-term response of rats to single intratracheal exposure of libby amphibole or amosite. J 15 
Toxicol Environ Health A 75: 183-200. http://dx.doi.org/10.1080/15287394.2012.641203. 16 
    17 
Marchand, LS; St-Hilaire,S; Putnams, EA., et al.(2012). Mesothelial cell and anti-nuclear autoantibodies 18 
associated with pleural abnormalities in an asbestos exposed populationof Libby MT. Toxicology Letters 19 
208: 168-173. 20 
 21 
Shannahan, JH; Nyska, A; Cesta, M; Schladweiler, MC; Vallant, BD; Ward, WO; Ghio, AJ; Gavett, SH; 22 
Kodavanti, UP. (2012). Subchronic pulmonary pathology, iron overload, and transcriptional activity 23 
after libby amphibole exposure in rat models of cardiovascular disease. Environ Health Perspect 120: 24 
85-91. 25 
 26 
Shannahan, JH; Ghio, AJ; Schladweiler, MC; Richards, JH; Andrews, D; Gavett, SH; Kodavanti, UP. 27 
(2012).Transcriptional activation of inflammasome components by Libby amphibole and the role of 28 
iron. Inhalation Toxicology 24:60-69, PMID: 22168577 29 
 30 
Webber, JS;  Blake, DJ;  Ward, TS; Pfau, JC. (2008). Separation and Characterization of Respirable Amphibole 31 
Fibers from Libby, Montana. Inhal. Toxicol. 20: 8, 733 - 740. 32 
 33 
Zeka A; Gore R; Kriebel D (2011). The two-stage clonal expansion model in occupational cancer 34 
epidemiology: results from three cohort studies. Occupational and Environmental Medicine 68:618-24. 35 



3.2. Specific Charge Questions 36 



3.2.1. Mineralogy  37 
Question 1a. Please comment on whether the presentation of the available data on the mineralogy of 38 
Libby Amphibole asbestos is clear, concise and accurate.  39 
 40 
Section 2, Geology and Mineralogy of Libby Amphibole Asbestos, provides a discussion of the 41 
mineralogical and geological aspects of Libby Amphibole. In general, the SAB finds that this section 42 
provides an important foundation for understanding the nature of Libby Amphibole asbestos (LAA) as 43 
related to evaluation of potential exposures. There are places where the clarity and accuracy of the 44 
section can be improved, and these are detailed below. 45 
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 1 
There is a mismatch between the mineralogical detail embodied in the definition of mineral species and 2 
the detail available relative to specific exposures in Libby. Specifically, mineral species define a very 3 
specific structure (e.g., amphibole) and a specific composition or range of compositions (e.g., winchite 4 
or tremolite). Given that these factors affect a mineral’s physical and chemical behavior, they may in 5 
principle be factors to consider for potential hazard. The SAB recognizes that this level of detail is not 6 
typically available for toxicity studies to allow its application to the evaluation of LAA per se. In 7 
general, however, the observed unique aspects of amphibole asbestos support the evaluation of LAA 8 
through comparison with other amphiboles based on particle morphology and amphibole designation. 9 
Nevertheless, the SAB encourages a rigorous and accurate description of LAA in Section 2, perhaps 10 
while noting the potential ambiguities in the use of mineral-species names in other studies.  11 
 12 
Comments on the subsections follow: 13 
 14 



• Discussions of mineralogy and morphology in Sections 2.2.1.1. and 2.2.1.2. are good, with 15 
appropriate discrimination between methods/definitions that are applied to field samples versus 16 
terms/definitions that are applied to environmental samples (lines 4 and 5 of page 2-10). 17 



 18 
• Section 2.1 is generally sufficient for providing a background on historical aspects of the mining 19 



operations in Libby, Montana. 20 
 21 



• Section 2.2 needs significant modification. This section should lay a foundation for 22 
understanding the nature of Libby Amphibole (e.g., mineralogical characteristics such as 23 
composition and morphology), information on how the material may vary spatially and 24 
temporally (with respect to mining operations), and other factors that may impact exposures. The 25 
section does contain much relevant information. There are parts of the section that are incorrect 26 
and misleading; recommendations to address these issues include: 27 



o Consistent use of terminology associated with particle morphology. The section mixes a 28 
number of terms that address particle morphology, and these are critically important in 29 
assessing potential exposures and subsequent impacts. As an example, “fibers (e.g., 30 
acicular…)” implies fibrous and acicular are the same, when in conventional usage they are 31 
different (e.g., see Veblen and Wyllie, 1993). A tight use of terms that are defined up front 32 
should be followed, recognizing that a lax use of terms may nevertheless exist in the 33 
literature cited. A partial attempt is provided in Section 2.2.1.2, but it could be expanded and 34 
carefully vetted with respect to accepted terminology. The four most important terms to lay 35 
out clearly are fibrous, acicular, prismatic, and asbestiform. If the report’s intent is to note 36 
differences in these terms, they should be discussed; if the conclusion is that there are poorly 37 
defined distinctions, that topic also should be discussed. One specific example of inaccurate 38 
usage is the term “prismatic,” which by definition is “prism”-shaped (meaning parallel sides; 39 
it is incorrectly used in multiple places). 40 



o Double-check all mineral formulae. There are numerous incorrect compositions in the report; 41 
although some of these may be typos (which, of course, should be fixed), some may be 42 
incorrectly reported. An example of one incorrect formula is that attributed to vermiculite 43 
(which is listed incorrectly as:  [(Mg,Fe,A)3(Al,Si)2O10(OH)2•4H2O]. 44 
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o Double check that all mineral-species definitions used are accepted mineralogical standards. 1 
Mineral species are fundamental terms that describe a material with a specific structure and a 2 
specific composition or ranges of compositions; both factors are primary determinants of a 3 
material’s properties. Indeed, at the heart of this report is the definition of likely exposures to 4 
(and risks from) inhaled particles and other fibers based on the use of mineral-species names. 5 
The problems in this category are probably most widespread in Section 2.2.1.1, which details 6 
amphibole mineralogy (which is central to the report). For example, anthophyllite is not a 7 
Libby amphibole. 8 



 9 
• The SAB appreciates the discussions that highlighted the complexity and variability of LAA in 10 



the context of compositional solid solutions, emphasizing that even the use of mineral-species 11 
names for LAA may mislead readers to believe that LAA is represented by a few discrete 12 
materials as opposed to a mixture of materials with varying compositions. Overall, the 13 
mineralogy section could benefit from some technical editing. It presents some irrelevant 14 
material (e.g., section 2.2.1, which is a general description of silicate mineral hierarchy), omits 15 
some critical information (e.g., section 2.2.1.1 does not provide the mineralogical definitions of 16 
key minerals like winchite or richterite), and presents some erroneous and irrelevant 17 
characterizations (e.g., some of the vermiculite-mineralogy descriptions in section 2.2.2). 18 



 19 
• The report provides a good summary of available information on the LAA. One specific 20 



observation that could be added is one reported by Sanchez et al. (2008), namely that they 21 
observed no correlation between morphology (fibrous vs. prismatic) and major-/minor-element 22 
chemistry. Webber et al. (2008) similarly concluded that there was no correlation between 23 
mineral species and fiber width for respirable fibers. In other words, this is consistent with the 24 
implication that the large set of compositional data from Meeker et al. (2003) shown in the report 25 
reflects the range of compositions associated with inhaled-fiber exposures. 26 



 27 
• Discussion on page 2-10 glosses over a serious shortcoming of phase contrast microscopy 28 



(PCM): its inability to detect fibers narrower than ~0.25 μm. These thin fibers are among the 29 
most biologically potent according to the Stanton-Pott hypothesis. The fact that only a third of 30 
the Transmission Electron Microscopy (TEM)-visible Libby fibers were PCM-visible is buried 31 
in McDonald et al. (1986). Furthermore, Text Box 2-2 does not adequately contrast the 32 
capability of EM versus PCM. EM’s capability to yield elemental composition via Energy 33 
Dispersive Spectroscopy (EDS) and Wavelength Dispersive X-ray Spectroscopy (WDS) 34 
provides information to identify different asbestos types. PCM, in contrast, cannot even 35 
determine if the fiber is mineral. Furthermore, the Selected Area Electron Diffraction (SAED) 36 
capability of TEM allows determination of crystalline structure, e.g., amphibole versus 37 
serpentine. Finally, Box 2-2 incorrectly states that scanning electron microscopy (SEM) 38 
“produces three-dimensional (3-D) images”. Rather, SEM produces 2-D images that reveal 39 
surface structure of particles. 40 



 41 
• The electron microscopy section on page 2-11 could be clarified. SEM and TEM provide higher 42 



magnification to allow better particle morphological analysis. Electron diffraction allows 43 
mineralogical assessment. Energy dispersive X-ray analysis allows elemental composition 44 
determination, which can corroborate the mineralogical determination. X-ray diffraction (XRD) 45 
mentioned in this section is useful for bulk sample mineralogy measurements. 46 
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3.2.2. Toxicokinetics 1 
Question 1b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 2 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 3 
this overview of general fiber toxicokinetics is clear, concise and accurate.  4 



 5 
The discussion of general fiber toxicokinetics is not clear, nor concise, especially since it fails to 6 
distinguish between chrysotile and amphibole fibers. Furthermore, it is inaccurate in too many places, as 7 
noted below. 8 
 9 



• In view of the fact that the focus of the document is on Libby Amphibole fibers, it would be 10 
better to limit most of the literature reviews and discussions to those dealing with the various 11 
kinds of amphibole asbestos fibers. Chrysotile asbestos fibers, which are not a significant 12 
complication in exposures to Libby vermiculate, are very different from amphibole fibers in 13 
terms of their: (a) airborne concentration measurement errors and uncertainties; (b) much lower 14 
biopersistance; (c) clearance and translocation pathways and rates; and (d) risks. One rationale 15 
for the exclusion of chrysotile fibers from this document of the literature on risks associated with 16 
exposures to chrysotile is that most of the risks have been associated with amphibole fibers 17 
within the chrysotile ores than to the much more numerous chrysotile fibers that dominate the 18 
measured airborne fiber concentrations. 19 



 20 
• There are some notable misstatements and omissions of knowledge on fiber deposition and 21 



dosimetry in the document.  22 
 23 
o The authors should draw on more authoritative and comprehensive reviews in the literature 24 



(e.g., Lippmann, 2009; Mossman et al., 2011). One misstatement in the draft is that 25 
impaction is affected by fiber length. Another is that interception is affected by aspect ratio. 26 
The document should cite the work by Sussman et al. (1991a,b) that demonstrates that 27 
interception of amphibole (crocidolite) fibers is only demonstrably in excess when fiber 28 
lengths are >10 um. Also, the report should cite the work of Brody and colleagues (Brody et 29 
al., 1981; Brody and Roe, 1983; Warheit and Hartsky, 1990) on chrysotile fiber deposition in 30 
the alveolar region in rodents. In terms of deposition sites, there should be no significant 31 
difference between chrysotile and amphibole fibers.  32 
 33 



o Another misstatement is that mucociliary clearance is complete within minutes or hours 34 
rather than the true time frame of hours to a few days (Albert et al., 1969). The authors also 35 
need to acknowledge that particles depositing in the alveolar region can reach the 36 
tracheobronchial tree in two ways: (a) on surface fluids drawn onto the mucocilary escalator 37 
by surface tension, and (b) by passing through lymphatic channels that empty onto the 38 
mucociliary escalator at bronchial bifurcations. The report also should acknowledge that 39 
macrophage-related clearance of fibers is only applicable to short fibers that can be fully 40 
phagocytosed. Nearly all of the references to chrysotile in the discussion of translocation 41 
should be deleted. The Libby asbestos fibers are essentially all amphibole fibers, and there is 42 
very little commonality among serpentine and amphibole fibers in terms of translocation or 43 
long-term retention.  44 
 45 



o There are also toxicokinetic misstatements in Section 4.2 describing cancer bioassays in 46 
animals. The section should cite the inhalation study of Davis et al. (1985) with fibrous 47 
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tremolite, which is very similar to Libby amphibole. Also, this section should discuss the 1 
tremolite inhalation study of Bernstein et al. (2003, 2005) that is cited in Table 4-16, as well 2 
as the more recent study by Bernstein et al. (2011) that demonstrated pleural translocation in 3 
rats using non-invasive means following airborne amosite asbestos exposure. The study 4 
examined animals for up to one year following a short 1-week exposure to amphibole and 5 
characterized the size of fibers that were present in parietal pleura. Non-cancer inflammatory 6 
pleural changes were demonstrated associated with fiber translocation. This paper shows 7 
rapid translocation of fibers to the pleura (at least of rodents) and it should be referenced for 8 
completeness on toxicokinetic issues. Furthermore, the results of the various studies cited in 9 
Section 4.2 are almost all very difficult to interpret with respect to the toxic effects that were, 10 
or were not, reported, since no information was provided on the key dosimetric factor of fiber 11 
dimensions in Tables 4.15 and 4.16. There were comprehensive summaries of available 12 
information on fiber dimensions of materials administered in the bioassays in Appendix D, 13 
including numbers of long fibers, but Section 4.2.5 is deficient, as a summary of animal 14 
studies for LAA and tremolite, in not discussing how the content of long fibers in the 15 
administered materials had an influence on the effects observed. 16 



3.2.3. Noncancer Health Effects of Libby Amphibole Asbestos 17 



3.2.3.1. Selection of Critical Studies and Effects 18 
Question 1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole 19 
asbestos (Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the 20 
reference concentration (RfC). Please comment on whether the selection of this study population is 21 
scientifically supported and clearly described. If a different study population is recommended as the 22 
basis for the RfC, please identify this study and provide scientific support for this choice. 23 
 24 
The rationale for the use of the Marysville, Ohio, cohort for development of the RfC was well described 25 
and scientifically supported. However, there are clear drawbacks to this cohort due to the lack of 26 
exposure sampling prior to 1972 when most of the cohort began work, the use of self-reported work 27 
histories, the end of Libby vermiculite use in 1980 and the mixture of vermiculite sources used 28 
throughout the life of the plant. These drawbacks are offset by the solely occupational exposure of this 29 
cohort, the use of better quality radiographs taken for research purposes, the use of 2000 ILO standards 30 
for reading radiographs, and  a cohort with exposures closer to environmental levels. The selection of 31 
the subcohort for the main analysis has a clear and strong rationale. (There were 118 workers who began 32 
work in 1972 or later when exposure data were available, and who had X-rays from the 2002-2005 33 
exam).The full cohort of 434 workers was used for analyses to substantiate the subcohort findings.  34 
 35 
Although the SAB agrees that the Marysville subcohort represents the best population upon which to 36 
base the RfC, there was discussion about the need for additional analyses/cohorts, but to strengthen and 37 
support the RfC. One suggestion is to use the Marysville cohort but include any X-ray abnormalities as 38 
the outcome [LPT, diffuse pleural thickening (DPT), or asbestosis]. In addition, cause of death might be 39 
assessed for those who died between the two exams. Another suggestion for providing support and 40 
perspective to the Marysville findings is to conduct analogous analyses (to the extent the data permit) of 41 
pleural abnormalities among the Libby workers cohort (Larson et al., 2012) and among the Minneapolis 42 
exfoliation community cohort (Adgate et al., 2011; Alexander et al., 2012). The Libby workers have 43 
higher, well characterized occupational exposures compared to the Marysville cohort. The Minneapolis 44 
cohort of non-workers generally had estimated exposures at the lower end of the Marysville cohort but 45 
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included women and children, thus providing a cohort more representative of the general population. 1 
However, because the Minneapolis cohort had estimated, not measured exposures, it would not be 2 
suitable for the primary RfC analysis. Similarly, because the Libby workers have both environmental 3 
and occupational exposures, this cohort should not be used for primary RfC analysis. 4 
 5 
Question 2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to 6 
be an adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural 7 
thickening is associated with restrictive lung function, breathlessness during exercise and, for some 8 
individuals, chronic chest pain. Please comment on whether the selection of this critical effect and its 9 
characterization is scientifically supported and clearly described. If a different health endpoint is 10 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 11 
support for this choice. 12 
 13 
Radiographic evidence of localized pleural thickening (LPT) in humans is the appropriate adverse and 14 
critical effect for the derivation of the RfC. This is clearly described and well supported by the lines of 15 
evidence presented in section 4.1.1.4.2. However, the SAB believes additional evidence is available to 16 
further support this view and should be reported. 17 
 18 
While other health endpoints might have been considered candidates for the critical effect for deriving 19 
the RfC, such as diffuse pleural thickening and small opacity profusion, the use of LPT is appropriate 20 
and well supported. LPT is a permanent, structural, pathological alteration of the pleura. LPT is found at 21 
a significantly elevated prevalence in exposed individuals, has the appropriate specificity and is not 22 
confounded by cigarette smoking. LPT is also associated with reduced lung function. Furthermore the 23 
findings reported in this section are compatible with the animal data showing tissue injury and 24 
inflammation.  25 
  26 
 It is important  to provide for a more detailed review of the literature to support the use of LPT as the 27 
appropriate endpoint, including studies addressing the relationship between LPT and both pathologic 28 
and physiologic abnormalities. Published studies that address the relationship between LPT and lung 29 
function suggested by the SAB include (Lilis et al., 1991b; Paris et al., 2009; Clin et al., 2011), along 30 
with those referenced in the American Thoracic Society (ATS) Statement entitled, Diagnosis and Initial 31 
Management of Nonmalignant Diseases Related to Asbestos: Official Statement of the American 32 
Thoracic Society (ATS, 2004) (Ohlson et al., 1984; 1985; Jarvolm and Sanden, 1986; Hjortsberg et al., 33 
1988; Oliver et al., 1988; Bourbeau et al., 1990; Schwartz et al., 1990; Miller et al., 1992; Van Cleemput 34 
et al., 2001; Miller, 2002; Whitehouse, 2004; Sichletidis et al., 2006; Wilken et al., 2011). Consistent 35 
with that Statement, the SAB believes that large cohort studies have shown significant reduction in lung 36 
function, including diminished diffusing capacity and vital capacity associated with LPT.   37 
 38 
The SAB also suggests that the EPA consider looking at LPT, DPT and small opacity profusion score 39 
together as an outcome. There is evidence that LPT is not always the first adverse effect that is detected 40 
on chest radiographs, and some individuals with LAA exposure can develop either DPT or increased 41 
profusion of small opacities without developing evidence of LPT. Combining outcomes is appropriate, 42 
since the goal is to define an exposure level below which LAA is unlikely to have adverse health effects.  43 
 44 
Recommendations: 45 
 46 
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• Include a more detailed review of the literature to support the selection of LPT through detailing 1 
the studies that show the relationship between LPT and both pathologic and physiologic 2 
abnormalities, and also risk of other non-cancer asbestos-related diseases.  3 



• In addition to LPT, include an analysis that uses all radiographic outcomes (LPT, DPT and small 4 
opacities), recognizing this change may have little impact on the current analysis.   5 



3.2.3.2. Use of Animal and Mechanistic Studies 6 
Question 3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 7 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 8 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 9 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 10 
mechanistic information presented is used appropriately in the draft assessment.  11 
 12 
The EPA draft document discusses the different types of minerals present in LAA and it is uncertain 13 
how the various components relate to adverse health effects. LAA contains ~6% tremolite and there 14 
is clear evidence from human and animal studies that tremolite causes adverse health effects in 15 
humans and experimental animals. However, since LAA also contains winchite (84%) and richterite 16 
(~11%), it would be prudent to determine whether these mineral forms contribute to the adverse 17 
health effects of LAA or whether there are interactive effects of winchite or richterite that modify the 18 
toxicity of tremolite. The SAB recommends that this issue be highlighted, since it is well-known that 19 
tremolite is highly fibrogenic, and causes malignant mesothelioma (MM). However, the contribution 20 
of winchite or richterite to adverse health effects is apparently unknown. 21 
 22 
 In general, the listing of the laboratory animal studies in Tables 4-15 and 4-16 and the underlying data 23 
summary in Appendix D are appropriate and complete. However, Tables 4-15 and 4-16, and the 24 
summary data in Appendix D do not include the distributions of fiber lengths, and Section 4.2.5 is 25 
therefore deficient, as a summary of animal studies for LAA and tremolite, in terms of not discussing 26 
how the content of long fibers in the administered materials had an influence on the effects observed. 27 
The report text in Section 4.2.5 is also deficient in not discussing how the contents of long fibers in the 28 
administered materials had an influence on the effects observed. Therefore, the issue of the influence of 29 
fiber dimensions, and especially of fiber length, needs to be strengthened. The LAA fiber dimensions, 30 
listed in Table D-5 (page D6) should be moved to the main text in Section 4.4 Mechanistic Data and 31 
Other Studies in Support Of the Mode of Action. A recent paper by Berman (2011), which was not cited 32 
in the draft report, suggests that cancer risk coefficients for various amphiboles are more consistent 33 
when fiber length was taken into consideration.  Berman (2011) also suggests that the health risks 34 
presented by amphibole are greater than those of chrysotile. 35 



Laboratory animal studies utilizing various stocks and strains of mice and rats as well as hamsters, 36 
by a variety of non-inhalation routes of exposure, have been used to ascertain the potential 37 
fibrogenic and carcinogenic potential of the LAA. While inhalation is regarded as the most 38 
physiologically relevant means of fiber exposure in animals, there is no published study with the 39 
LAA mixture with this route of fiber administration in experimental animals. However, there has  40 
been intratracheal instillation of LAA in short-term studies with mice and rats that resulted in airway 41 
inflammatory change consistent with earlier changes seen in tremolite-exposed animals. The lack of 42 
any inhalation data in rats or mice is an important issue, since the deposition of particles and fibers 43 
cannot be adequately addressed using intratracheal instillation of a bolus of fibers delivered in 44 
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aqueous suspension. For example, the development of pleural lesions may be quite different when 1 
comparing fibrogenic or carcinogenic fibers or other particles by inhalation versus instillation. While 2 
inhalation studies have been conducted with tremolite (e.g., Bernstein et al., 2005), the relative 3 
potency of inhaled LAA should be compared to that of tremolite. This could add new information 4 
for refining the RfC for LAA.  5 
 6 
In vitro assay systems utilizing both primary cells and established human and mammalian cell lines 7 
have been used to provide mechanistic insights on the potential mode of action of LAA. These 8 
limited in vitro studies have demonstrated the importance of fiber-cell interactions, the ability of 9 
LAA to induce reactive radical species, inflammatory gene expression, and micronuclei, a marker of 10 
genomic instability. Unfortunately, with the exception of the latter, most of these endpoints are non-11 
specific and can be demonstrated with any particles including glass fibers in short-term assays. 12 
Similarly, Section 4.4.1 (page 4-63) mentions increases in Th1 and Th2 cytokines that are not 13 
specific to the effects of LAA or other types of asbestos, but rather generalized mediators of non-14 
allergic or allergic inflammatory responses. Likewise, pro-inflammatory cytokines (e.g., interleukin-15 
8), enzymes (e.g., cyclooxygenase-2) and oxidative stress markers (e.g., heme oxygenase) are 16 
biomarkers of a wide variety of cellular stress and inflammation responses that will probably not 17 
shed much light on the mechanisms of LAA-induced disease. It would be valuable for future 18 
research on LAA mode of action to focus on biomarkers that are more clearly and specifically 19 
related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma). Critical 20 
genotoxicity studies including mutagenesis and chromosomal aberration studies have not been 21 
reported/ examined with LAA. 22 



3.2.4. Carcinogenicity of Libby Amphibole Asbestos 23 



3.2.4.1. Weight of Evidence Characterization 24 
Question 1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 25 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 26 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 27 
weight of evidence characterization is scientifically supported and clearly described. 28 
 29 
Human epidemiological data supersede animal and other laboratory studies in the identification of a 30 
human carcinogen/toxicant. For LAA, the SAB agrees with the EPA that, while there are no concrete 31 
laboratory studies that unequivocally demonstrate carcinogenicity of the fiber mix, there are strong 32 
epidemiological data that support the notion that LAA fiber is closely linked to cancer incidence in 33 
humans under occupational settings. The occupational studies appeared most persuasive at showing 34 
dose-related increased risks of lung cancer and mesothelioma among workers exposed by inhalation. 35 
However, the number of mesothelioma cases is small. The case series in the community, while 36 
supportive, do not provide the same level of evidence for an association or for the strength of the 37 
association. Nonetheless, the epidemiologic evidence from the occupational studies does support the 38 
choice of descriptor “carcinogenic to humans by the inhalation route” for LAA under the conditions 39 
of exposure in those studies.  40 
 41 
On the other hand, the only solid evidence that the LAA is carcinogenic to animals is in hamsters 42 
injected intraperitoneally with a single 25-mg dose of the fiber mix, which is not a physiologically 43 
relevant route of exposure in humans. Although inflammation of the lung has been demonstrated 44 
using both mice and rats exposed to LAA by intra-tracheal instillation, these short-term studies 45 
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failed to demonstrate any cancer induction. The SAB, however, concurs with the EPA report that 1 
these findings—which include altered gene expression, collagen induction, and inflammation—are 2 
consistent with the early-stage disease process induced by other amphibole fibers. As such, the EPA 3 
has derived additional supporting evidence for the carcinogenic potential of LAA from studies with 4 
tremolite fibers. Although the SAB recognizes that these studies provide circumstantial, supporting 5 
evidence of the carcinogenic potential of LAA in light of its ~6% tremolite by composition, the 6 
limited data base on LAA per se cannot provide a well defined mode of action for either lung cancer 7 
or mesothelioma induction, as will be discussed in the following section.     8 



3.2.4.2. Mode of Carcinogenic Action 9 
Question 2. Due to the limitations of the data available, the draft assessment concludes that there is 10 
insufficient information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please 11 
comment on whether this determination is appropriate and clearly described. Note that in the absence of 12 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 13 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode of 14 
action can be established for Libby Amphibole asbestos, please identify the mode of action and its 15 
scientific support (i.e., studies that support the key events, and specific data available to inform the 16 
shape of the exposure-response curve at low doses).  17 
 18 
The mechanisms by which amphibole fibers produce malignancy and fibrosis are complex and likely 19 
to be multifactorial in nature. The induction of reactive radical species through persistent interaction 20 
of fibers with target cells, the involvement of chronic inflammatory response, the activation of 21 
certain oncogenes and inactivation of yet to be identified suppressor gene(s), have been proposed as 22 
possible mechanisms. In addition, various in vitro and in vivo studies have shown that fiber 23 
dimensions, surface properties, shape and crystallinity, chemical composition, physical durability, 24 
and exposure route, duration, and dose are important determinants of the biological potency of 25 
fibers.  26 
 27 
With the LAA, neither the fairly limited amount of research conducted using in vivo as well as in 28 
vitro assays that are described in the review, nor the more extensive body of published work on other 29 
asbestiform minerals, which is also summarized, lead to clear conclusions as to a single mechanism 30 
of carcinogenic action. The SAB agreed with the EPA conclusion that the laboratory-based weight 31 
of evidence for the mode of action of LAA is weak. Given the limited data base available in the 32 
literature, the conclusion that there is insufficient information to identify the mode of carcinogenic 33 
action of LAA is fully justified. In view of these complexities and uncertainties, the default linear 34 
extrapolation at low doses is appropriate. This choice receives at least limited support from data on 35 
carcinogenesis by other amphiboles. 36 



3.2.4.3. Selection of Critical Study and Endpoint 37 
Question 3. An occupational cohort of workers from Libby, MT. exposed to Libby Amphibole asbestos 38 
(i.e., the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk 39 
(IUR). Please comment on whether the selection of this study population is scientifically supported and 40 
clearly described. If a different study population is recommended as the basis for the IUR, please 41 
identify this study and provide scientific support for this choice. 42 
 43 
The selection of the Libby cohort is scientifically supported and clearly described. It appears to be the 44 
best cohort available for cancer outcomes. This cohort has been thoroughly studied previously, had 45 
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detailed work histories with a job exposure matrix available, had elevated asbestos exposure, had a wide 1 
range of measurements of asbestos exposure (covering a range of two orders of magnitude), was large, 2 
and had cancer mortality data available. Limitations of this cohort include the possible environmental 3 
exposures to asbestos and limited smoking information available, especially given that smoking is an 4 
important risk factor for lung cancer (but not for mesothelioma) and also may have a synergistic effect 5 
with asbestos exposure. Also, outcomes are based on death certificates, which could undercount 6 
incidences of relevant endpoints.  7 
 8 
Libby Amphibole asbestos is the only possible source of the asbestos measured in the air samples (i.e., 9 
there are no other sources of asbestos at the mine and associated facilities). It should be noted, however, 10 
that this study population may not be representative of the larger population, since most of its members 11 
are white males, exposed as adults, and it contains a higher proportion of cigarette smokers than the 12 
larger population. If a residential study is ever completed that includes a larger proportion of women, 13 
other races, and those exposed as children, the derivation of the IUR should be revisited. Additionally, it 14 
is noted that the endpoints are based on cancer mortality noted on death certificates. While this could 15 
lead to an undercounting of actual cases of lung cancer, it seems less likely that lung cancer in a heavily 16 
asbestos-exposed population would either be missed on a death certificate or would significantly 17 
undercount incidence more so than in the comparison population. Mesothelioma cases might not have 18 
been fully accounted for using death certificates, as mesothelioma did not have a distinct ICD code prior 19 
to ICD-10, implemented in 1999. However, death certificates were manually reviewed, as noted, and 20 
possible under-ascertainment of mesothelioma cases was addressed in the modeling.  21 
 22 
Use of the subcohort post-1959 seems reasonable due to the lack of exposure information for many of 23 
the workers in earlier years. Out of 991 workers hired before 1960, 706 had all department and job 24 
assignments listed as unknown. Thus, it would seem highly problematic to include these workers in the 25 
model. However, that leaves only 285 workers with at least some information. Possibly some additional 26 
analysis could be done on that group. However, of the 991 workers, 811 had at least one job with an 27 
unknown job assignment. 28 
 29 
It would be informative to calculate an overall Standardized Mortality Ratio (SMR) for the Libby 30 
worker full- and sub- cohorts for lung cancer. Comparison should be made with both Montana and U.S. 31 
data. The later cohort also had lower levels of exposure to asbestos, which would be closer to the lower 32 
levels found in the environment. 33 
 34 
Question 4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to 35 
serve as the basis for the derivation of the IUR. Please comment on whether this selection is 36 
scientifically supported and clearly described. If a different health endpoint is recommended for 37 
deriving the IUR, please identify this endpoint and provide scientific support for this choice. 38 
 39 
Lung cancer and mesothelioma are entirely appropriate endpoints for derivation of the IUR. They are 40 
scientifically supported and clearly described. Mesothelioma is caused by asbestos exposure. While it is 41 
possible to consider an alternative model focused on mesothelioma alone to derive the IUR, the number 42 
of deaths from mesotheliomas is small and this would likely understate the overall cancer risk.  43 
 44 
Since determining the cancer outcome from mortality rather than incidence data may have resulted in an 45 
undercount of both cancer outcomes, the discussion would benefit from more detail on how the use of 46 
incidence data could impact the derived IUR. In addition, the mesothelioma outcome may be 47 
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underrepresented because the cohort has been followed for 25 to 46 years, and lag times from exposure 1 
to detectable disease onset range from 15 to greater than 60 years. Mesothelioma also may have been 2 
underreported on death certificates. Under-represented outcomes could lead to an underestimated IUR. 3 
While there is sufficient information for derivation of the IUR, revisiting derivation of the IUR after 4 
additional follow up is warranted. It was recommended at the SAB meeting that additional follow-up of 5 
both the occupationally and environmentally exposed populations would be helpful. 6 
 7 
 The report mentions laryngeal (n = 2) and ovarian (n = 0) cancer deaths in the text. The International 8 
Agency for Research on Cancer (IARC) concluded that there was sufficient evidence in humans that 9 
some types of asbestos were causally associated with cancer of the larynx and the ovary as cited in the 10 
publication by Straif et al.(2009).  11 
 12 
Tables 5-6 and 5-8 are mistitled, since the tables include the number of deaths from mesothelioma and 13 
lung cancer as well as demographic and exposure data. The titles should either be changed and 14 
additional causes of death included in the tables or new tables should be created that focus on the causes 15 
of death.  16 
 17 
It also would have been useful to know the other major categories of mortality in this cohort. This could 18 
include the numbers of COPD, cardiovascular, colorectal cancer and other cancer deaths. It would be 19 
helpful to have a clearer comparison of the Libby asbestos risk assessment with other amphibole 20 
asbestos cancer risk assessments or reviews, including the earlier EPA assessment in 1986. This should 21 
be summarized more clearly and indicate whether other federal agencies or groups have conducted 22 
similar quantitative risk assessments.  23 
 24 
An overall summary set of tables or figures describing the major cohorts (Libby workers, community, 25 
Marysville plant), and the studies/exposure information associated with each would be helpful for the 26 
readers of the document.  27 
  28 
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3.2.4.4. Use of Laboratory Animal and Mechanistic Studies 1 
Question 5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 2 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 3 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 4 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 5 
information in the draft assessment.  6 
 7 
The SAB agreed, with some exceptions, that the database of laboratory animal and mechanistic 8 
studies pertaining to LAA is appropriately presented for support of the analysis of the human effects 9 
observed. These studies are informative in identifying similar mechanism and progression of 10 
pathological changes in animals as are seen in humans, and help in establishing that similar 11 
pathological endpoints are seen with other amphibole fibers. Although the mechanistic studies fall 12 
short of delineating a complete mechanism of action, they are useful in identifying some common 13 
themes and potential key mechanisms in asbestos toxicity and will undoubtedly be valuable in 14 
guiding future research on this topic. 15 
 16 
It is now widely accepted that the toxicity and carcinogenicity of mineral and synthetic vitreous 17 
fibers is governed by fiber dimensions, in vivo durability, and dose, and that all long amphibole 18 
fibers are very durable in vivo. Thus, the differences in biological potency among the various 19 
amphibole fiber types are due primarily to their differences in dimensions, especially in their fiber 20 
length distributions. The SAB noted that the text in Sections 4.2 and 4.3, and the tables cited therein, 21 
are deficient in not citing all that is known about the dimensions of the administered fibers.  22 
 23 
Recommendations: 24 
 25 



• Section 4.2 should start with a discussion of the relevance of routes of exposure, and then 26 
should proceed to discuss inhalation data, followed by a discussion of data from other, less 27 
relevant routes of exposure. 28 



 29 
• Areas of needed improvement in the report include: (1) a discussion on known determinants 30 



of fiber toxicity; and (2) the differences in fiber size distributions between LAA and other 31 
known amphiboles.  32 



 33 
• Section 4.6.2.2 should be modified to reflect that there are insufficient data to determine if a 34 



mutagenic mode of action for LAA is supported. 35 
  36 
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3.2.5. Inhalation Reference Concentration (RfC) 1 



3.2.5.1. Estimates of Human Exposure Concentration 2 
Question 1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were 3 
reconstructed based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures 4 
from 1957 to 1971 were estimated based on extrapolation from the available industrial hygiene data. 5 
The information used for the exposure reconstruction was based on employee interviews, court and 6 
company records, and the expert judgment of the researchers. Is the methodology used for the exposure 7 
reconstruction reported in Appendix F and the subsequent development of exposure estimates used in 8 
the analyses scientifically supported and clearly described? 9 
 10 
The approach described in the Appendix F of the EPA document is detailed and specific. The strengths 11 
and weaknesses of the approach are clearly laid out. Large uncertainties are associated with the 12 
unmeasured pre-1972 exposures: subjectivity of workers’ estimating relative concentrations, and 13 
unsupported weighting of Libby/South Carolina fiber concentrations. Hence the report appropriately 14 
eliminates this set of estimates and adheres to only measured exposures for its derivation of RfC.  15 
 16 
The development of cumulative exposure estimates for the workers in a retrospective study has as its 17 
goal the estimation of the area under the curve of the plot of each individual worker’s annual exposure 18 
concentration vs. time (calendar year), producing a summary metric of cumulative fibers/cc-years. In 19 
Appendix F of the EPA document, the authors report using the natural-log-transformed exposure data to 20 
calculate the geometric mean for the job groups for use in developing the cumulative exposure metric. 21 
This approach could introduce bias by decreasing the significance of the highest exposures if the 22 
sampling data represent a random sample of the true underlying distribution of exposures. However, 23 
most company industrial hygienists historically have focused sampling on evaluating compliance using a 24 
methodology that targets the worst case or “most exposed” workers (NIOSH, 1977; Mulhausen and 25 
Damiano, 1998). In such a case, use of the mean of the unlogged data, or preferably the minimum 26 
variance unbiased estimator (MVUE) of the mean (Attfield and Hewett, 1992), would overestimate the 27 
most likely exposure of the average worker. The EPA should re-evaluate the raw exposure data and 28 
review pertinent sampling documentation to bolster its use of the geometric mean to represent the job 29 
group exposures, rather than an estimate of the arithmetic mean, and consider whether a sensitivity 30 
analysis using the MVUE of the mean is warranted in the development of the cumulative exposure 31 
metric. 32 



 33 
There should be a table summarizing the changes in proportion of each type of vermiculite used (South 34 
Carolina, Libby and African) at the Marysville plant throughout the time frame represented by the 35 
cohort. This section should explicitly discuss the fact that Libby vermiculite usage ended in 1980, and 36 
that the fiber counts used in the cumulative exposure calculation for the production workers, though 37 
small, are generally 1.5 to 6.3 times higher than background. These fibers are presumably from 38 
combinations of African/Virginia/South Carolina vermiculite that were used from 1980 to 2000. 39 
Likewise, the description of the calculation of the cumulative human equivalent exposure concentration 40 
(CHEEC) in Section 5.2.3.1 would benefit by addition of a version of the material on page F-19 to 41 
clarify the correction factors and breathing rate adjustments made due to extended work hours during 42 
some seasons. The approach used has the typical drawbacks of oversimplification of breathing rate (one 43 
size fits all) but is consistent with previous EPA approaches. 44 
 45 
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The SAB recommends that the EPA consider sensitivity analyses of additional exposure metrics such as: 1 
no exposure since 1980 in any cohort members [based on end date of processing of Libby vermiculite), 2 
and alternative weighting schemes (particularly ones weighting earlier life exposures more heavily given 3 
the importance of time since first exposure, e.g., residence time weighting (RTW)]. These sections also 4 
could be enhanced by showing relationships between the exposure metrics, such as by scatterplots of 5 
unlagged CHEEC vs. other measures (separately by cohort) and by adding more explanation about the 6 
effects of lagging.  7 



3.2.5.2. Exposure-Response Modeling 8 
Question 2. Exposure-response modeling was conducted using the incidence of localized pleural 9 
thickening in workers and cumulative exposure to estimate the point of departure (POD) for derivation 10 
of the RfC. EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the 11 
subcohort of workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 12 
(when measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
This response focuses on the primary analysis of the Marysville subcohort. Additional comments on the 19 
analysis of this cohort can be found in response to Question 4 in Section 3.2.5.4. The SAB found that the 20 
various exposure-response models that were examined were reasonably well described. However, the 21 
SAB recommends a clearer description of how the “best” model was chosen. It appears that EPA fits a 22 
series of quantal response models, retained models with adequate fit according to the Hosmer-23 
Lemeshow test (presumably based on p > 0.1, but, if so this should be stated). Then, among the retained 24 
models, the authors selected the model with the lowest Akaike Information Criteria (AIC). From a 25 
statistical standpoint, this methodology is scientifically justified. However, it is not clear if it actually 26 
follows the decision tree for selection of the POD in the EPA’s Benchmark Dose Technical Guidance 27 
(USEPA, 2012); the decision tree states that the POD from the model with the smallest AIC should be 28 
selected if, among models that adequately fit the data, the lower 95% confidence limit of the benchmark 29 
doses (BMDLs) all are sufficiently close given the needs of the assessment. The lower 95% confidence 30 
limit of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor 31 
of three. If the EPA can defend this range as being “sufficiently close,” then their choice of the POD is 32 
in line with the technical guidance; if not, then according to the decision tree, the most conservative 33 
(smallest) BMCL should be used as the POD which comes from the log-probit model with lag 15 34 
exposure. Thus the authors need a clearer description of why the Michaelis-Menten model was chosen 35 
as the “best” model.  36 
 37 
The SAB recommends that a thoughtful approach to model selection be used, including consideration of 38 
biological/epidemiological plausibility, combined with careful examination of the data and application 39 
of the AIC. For example, model fit (visual comparison of model predictions to data and/or local 40 
smoother estimates from data) in the region of the benchmark response rate (BMR) should play an 41 
important role in model selection. Likewise, the fitted Michaelis-Menten model has an upper plateau of 42 
60% LPT incidence, while a study of highly exposed asbestos insulation workers reported a prevalence 43 
of 85% (Lilis et al., 1991a). The Marysville cohort does not support precise estimation of the plateau. 44 
Thus, EPA should consider fixing the plateau at a level justified by the literature.  45 
 46 
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The SAB recommends that model features should also be considered in choosing a model. For example, 1 
the dichotomous Hill model is attractive because it allows estimation of an exposure slope parameter, 2 
allowing the exposure effect to scale as covariates are added, the exposure metric changed, or the 3 
plateau fixed. The SAB also recommends examining other exposure metrics besides the simple 4 
cumulative exposure, such as time weighting of exposures. The SAB suggests a thoughtful approach 5 
may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-based value.  6 
 7 
The authors explain that their choice of a 10% Extra Risk (ER) as the BMR is in line with the EPA’s 8 
Benchmark Dose Technical Guidance. However, that rate is generally considered to apply specifically to 9 
the analysis of quantal datasets from animal studies (which is the context in which it was developed). In 10 
the EPA’s Benchmark Dose Technical Guidance, it is mentioned that a BMR of 1% ER is typically used 11 
for human quantal response data as epidemiologic data that often have greater sensitivities than bioassay 12 
data. The authors should explain what features of the dataset or outcome variable led them to choose a 13 
BMR that is considerably greater than the norm for epidemiologic data. 14 
 15 
Recommendations: 16 
 17 



• Consider model features and balance plausibility, localized fit, and EPA technical guidance when 18 
choosing the best model and explain decisions in more detail. The SAB suggests a thoughtful 19 
approach may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-20 
based value. 21 



• Evaluate the impact of different time weightings of the exposure metric.  22 
• Either lower the BMR to be more consistent with common practice for epidemiological data or 23 



provide more justification for the 10% BMR used to calculate the POD. 24 



3.2.5.3. Alternative Modeling Approaches 25 
Question 3. EPA’s assessment also provides the results of alternative modeling approaches to derive a 26 
POD for localized pleural thickening. This modeling used the full Marysville worker data set with 27 
exposures from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates 28 
both cumulative exposure and time from first exposure as explanatory variables. Please comment on 29 
whether EPA’s rationale for presenting these alternative approaches is scientifically justified and 30 
clearly described. Please identify and provide the rationale if a different approach for identifying the 31 
most appropriate population within the cohort of Marysville workers is recommended as the basis for 32 
estimating a POD. 33 
 34 
The SAB notes that this question applies to the full Marysville cohort. The SAB agrees that the rationale 35 
for performing additional analyses of the full Marysville cohort is scientifically justified, and that the 36 
analysis of the entire cohort increases the number of cases of LPT available for analysis and 37 
substantiates the RfC estimated using the subcohort. However, the SAB did not find the rationale for the 38 
analysis methods to be well justified. First, it was not clear about the scientific basis of using time since 39 
first exposure (TSFE) as a covariate. In particular, what is TSFE supposed to be measuring? Is it 40 
intended to be another measure of exposure? There is some suggestion in the draft document that it is a 41 
surrogate measure of intensity since people with larger TSFEs would be more likely to have been 42 
exposed to higher levels of LAA present during the early time periods. If TSFE is a surrogate of 43 
intensity, why did the EPA choose to use it rather than date of first exposure?  44 
 45 
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The SAB also finds that the method for incorporating TSFE into the full cohort analysis is not well 1 
justified, and recommends that the analysis be revised. Currently, the EPA uses TSFE as a predictor for 2 
the plateau in the Cumulative Normal Michaelis-Menten model. The plateau provides the maximum 3 
proportion of the population that would experience LPT given sufficient exposure and time to develop 4 
the disease. No biological justification is given for why this maximum proportion would vary with 5 
TSFE. The SAB believes that in this dataset a more natural way to incorporate TSFE into the model 6 
would be to allow it to affect the rate of change in the probability of LPT; by including it directly in the 7 
linear predictor portion of the model alongside cumulative exposure; and/or by using an alternative 8 
exposure metric such as residence time weighting (RTW) that more heavily weights exposure in the 9 
distant past. The functional form of TSFE could then be selected using standard approaches (e.g., 10 
comparing AICs). Since adding TSFE to the model should affect the coefficient of cumulative exposure, 11 
the EPA should consider a dichotomous Hill model which allows the slope to be estimated, as an 12 
alternative to the Michaelis-Menten model. Finally, the SAB recommends following the approaches for 13 
the subcohort analysis, such as fixing the plateau using literature values as recommended in the response 14 
to charge question 2 in Section 3.2.5.2 of this report.  15 
 16 
The SAB notes that it may be preferable to base the RfC on an analysis of incidence rather than 17 
prevalence data. Because of the nature of the dataset, the Marysville cohort does not support a direct 18 
analysis of incidence. While it may be possible to fit an alternative model derived from integration of a 19 
plausible incidence model (e.g., see Berry et al., 1979; Berry and Lewinsohn, 1979; Paris et al., 2008), 20 
this approach will require a number of untestable assumptions, particularly given the small size of the 21 
Marysville cohort. In lieu of conducting such an analysis, the SAB recommends that an explicit 22 
acknowledgement be added to the report regarding the implications of various model alternatives. 23 
 24 
Recommendations: 25 
 26 



• Improve the scientific justification for using TSFE in the full cohort analysis which includes a 27 
clear explanation of its meaning. 28 



• Revise the full cohort analysis with assessments to determine whether it is appropriate to use (a) 29 
the dichotomous Hill model, (b) TSFE in the linear predictor alongside cumulative exposure 30 
and/or use an alternative exposure metric that explicitly incorporates TSFE, and (c) the 31 
approaches recommended for the subcohort such as a fixed plateau. As appropriate, such 32 
analyses should include assessment of the functional form of TSFE. 33 



• The SAB encourages EPA to present BMCL estimates from a set of reasonable and plausible 34 
models, and selections of data, which will both inform selection of a preferred model and 35 
illustrate the range of model uncertainty. 36 



  37 
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3.2.5.4. Potential Confounders and Covariates  1 
Question 4. EPA has evaluated potential confounders and covariates where data are available. 2 
Specifically, EPA has explored the influence of age, body mass index, smoking status, time since first 3 
exposure, gender, and alternative exposure metrics on model fit and evaluated their association with the 4 
modeled health outcomes (see Section 5.3). Are these analyses clearly described and appropriately 5 
conducted?  Are the results of these analyses appropriately considered in the RfC derivation?  6 
Additionally, there is a possibility of exposure-dependent censoring in participant selection for the 7 
update of the Marysville cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have 8 
any specific recommendations for evaluating and, if appropriate, quantitatively addressing exposure-9 
dependent censoring in these analyses? 10 
 11 
The SAB recommends a revised strategy for evaluation of covariates. The target of inference for the 12 
analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various covariates should 13 
be made with respect to this target of inference. The SAB suggests the covariates fall into two classes:  14 
exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related covariates 15 
(age, body mass index (BMI), gender, and smoking status). We provide recommended revised strategies 16 
for considering these two classes of covariates that follow directly from consideration of the target of 17 
inference. 18 
 19 
Non-exposure-related covariates: A decision on whether to control for the non-exposure-related 20 
covariates should account for how the EPA wishes to determine and apply the RfC. The SAB suggests a 21 
BMCL most directly applicable to all members of the general population is most appropriate. This 22 
implies that the BMCL should be estimated from a model that includes exposure covariate(s), but that is 23 
otherwise unadjusted. This is the same approach used in the current draft document; only the rationale 24 
for the approach is different. As sensitivity analyses, the SAB believes it would be informative to 25 
examine how the BMCL varies across subgroups defined by covariate values (e.g., older males or 26 
smokers). Because the Marysville subcohort is a small dataset, it is difficult to conduct this evaluation 27 
exclusively in the subcohort. Therefore the SAB suggests the EPA use the full cohort for the model 28 
selection and parameter estimation components of sensitivity analyses incorporating these covariates. 29 
For this activity the EPA would use their selected final model after excluding all exposure variables 30 
(e.g., the dichotomous Hill model with fixed background, fixed plateau, and after dropping exposure 31 
variables). After fitting a model with a specific set of non-exposure-related covariates in the full cohort, 32 
one can estimate a “risk score” (i.e., the linear predictor for the non-exposure-related covariates). This 33 
risk score would be included as a single term (as either an unscaled offset or scaled by its estimated 34 
coefficient) in the subcohort analysis.  Similar to the approach presented in Table E-5, these analyses 35 
can be used to produce a new table of subgroup-specific conditional BMCLs; these values will give 36 
some evidence of how the target of inference varies by subgroup. In addition, weighted averages of the 37 
conditional BMCLs can be computed to reflect population average BMCLs for specific covariate 38 
distributions in target populations. For instance, Gaylor et al. (1998) gives a formula for the upper tail of 39 
a 95% confidence interval, this formula can be extended to obtain BMCLs for weighted averages. 40 
 41 
Exposure-related covariates: The inclusion of exposure-related covariates in the model is fundamental to 42 
the inference. The EPA has done excellent preliminary work, and the SAB has provided 43 
recommendations in Sections 3.2.5.2 and 3.2.5.3 of this report about how to revise the approach. In 44 
addition the SAB recommends that the EPA consider taking several further steps. First, alternative 45 
exposure metrics should be assessed directly in the subcohort dataset to determine whether they fit the 46 
data better. In particular, alternative metrics (such as residence time weighted exposure) that more 47 
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heavily weight more distant exposure may be more biologically plausible because individuals exposed at 1 
an earlier age might be more susceptible to the damaging effects of asbestos. Second, TSFE should be 2 
considered for addition to the model. Since TSFE is complete and equally well estimated across all 3 
members of the cohort, the full cohort can be used to determine how to model this variable (similar to 4 
the approach recommended for the sensitivity analyses discussed above, this would be done using the 5 
model intended for the subcohort, but omitting exposure variables other than TSFE). Then, the 6 
functional form of TSFE selected using the full cohort can be added to the subcohort analysis, either as 7 
an unscaled offset term or as a scaled covariate. Given biological understanding of the disease process, 8 
for models with both estimated exposure and TSFE included, it would be appropriate to report the 9 
BMCL conditional on a large TSFE. 10 



Additional comments on covariates:   11 
 12 



• BMI:  In section 5.2.3.3.1., it would be helpful if the justification for considering BMI as a 13 
covariate were briefly explained. It is included elsewhere, but readers may have missed it.  14 



• TSFE: 15 
o TSFE deserves careful consideration for both biological and dataset-specific reasons. It is 16 



an important determinant of LPT both because individuals’ lung tissues exposed at an 17 
earlier age might be more susceptible to the damaging effects of asbestos and because 18 
asbestos’ effect over time is increasingly damaging. It is correlated with exposure in this 19 
dataset since subjects with the longest TSFE were exposed in the early years of the cohort 20 
when exposures were higher. It is also more accurately estimated than exposure.  21 



o The SAB does not agree with the use of the Cumulative Normal Michaelis–Menten 22 
model to adjust for TSFE because it makes the assumption that the TSFE only affects the 23 
plateau. This has not been justified biologically or in the context of features of this 24 
particular dataset. Instead, the SAB recommends that EPA consider alternative 25 
approaches to account for TSFE.  26 



• Smoking: 27 
o Smoking is included in the follow-up by Rohs et al.( 2008). However, the ever/never 28 



categorization of smoking is much less informative than the pack-year analysis of 29 
smoking used in the earlier study by Lockey et al. (1984). 30 



o There is an important discussion of the evidence linking pleural changes and smoking in 31 
footnote 34 on page 5-46. This information could be moved into the body of the report, 32 
and amplified somewhat. A table summarizing the relevant studies (irrespective of type 33 
of amphibole asbestos) summarizing the evidence regarding the role of smoking would 34 
be useful.  35 



• Gender:  There is little discussion of gender, except in places where the number of females is 36 
listed as too few to analyze in any detail. The SAB did not regard this as a serious concern 37 
because it is reasonable to assume that females and males have similar probabilities of 38 
developing LPT.  39 



 40 
The SAB recommends that a table be included summarizing the results of the various sensitivity 41 
analyses and how they change the POD.  42 
 43 
Exposure-dependent censoring: The exposure-dependent censoring discussion is based on results 44 
from Rohs et al. (2008) that inappropriately separated deceased non-participants from the remaining 45 
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non-participants. Once all non-participants are combined there is no evidence of exposure-dependent 1 
censoring. 2 



 3 
Recommendations:  4 
 5 



• Revise consideration of covariates to focus on their impact on the target of inference.  6 
o For non-exposure-related covariates, this only alters the presentation; no additional primary 7 



analyses are needed. Sensitivity analyses conditional on subgroups defined by covariates can be 8 
added. 9 



o For exposure-related covariates, additional work is needed to refine the models to consider 10 
alternative exposure metrics, as well as the inclusion of TSFE or other time-related variables in 11 
analyses of the full cohort. The SAB encourages the EPA to either fully justify analyses based on 12 
the Cumulative Normal Michaelis-Menten model in the context of this particular dataset, or 13 
replace them.   14 



• Remove the discussion of exposure-dependent censoring and revise the summary of Rohs et al. 15 
(2008) to combine all non-participants into a single group.  16 



3.2.5.5. Conversion from Cumulative Occupational Exposure to Lifetime Exposure 17 
Question 5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 18 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 19 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 20 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 21 
scientifically justified?   22 
 23 
The SAB agrees that the conversion is clearly explained and follows standard practice. However, the 24 
SAB recommends a revision to use the full 70-year lifetime in the conversion rather than 60 (70 minus 25 
the lag of 10 used for exposure in the POD derivation). Given that the exposure metric is arbitrarily 26 
related to the prevalence data, lagging does not have real meaning in the context of time to event and 27 
using a divisor of 60 instead of 70 in deriving the RfC is less protective. 28 
 29 
Recommendation: 30 
 31 



• Use the full 70-year lifetime when converting cumulative to continuous exposure; i.e., do not 32 
correct for the lag of 10 for a 10-year lagged exposure.  33 



 34 
  35 
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3.2.5.6. Selection of Uncertainty Factors 1 
Question 6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to 2 
the POD for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference 3 
Dose and Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described? If 4 
changes to the selected UFs are proposed, please identify and provide scientific support. Specifically, 5 
please comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied 6 
in the derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects 7 
other than in the respiratory system, including other effects observed in community and laboratory 8 
animal studies (cardiovascular disease and autoimmune effects) that have not been well-studied (See 9 
Section 5.2.3 of the Toxicological Review); and lack of health data assessed at later time points. Is the 10 
rationale for the UFD appropriate and clearly described?  Please provide the rationale if a change in 11 
the UFD is proposed. 12 
 13 
Uncertainty factors were selected in accordance with the usual procedures laid out in EPA risk 14 
assessment guidelines. A value of 10 was selected for UFH (human inter-individual variability) and UFD 15 
(database uncertainty), with a value of 1 for all others.   16 
 17 
Use of a UFH of at least 10 is standard in considering health protective levels based on effects in the 18 
workforce, which is generally healthier and less diverse than the general population. In fact, arguments 19 
have been made that a factor of 10 is not sufficient to cover all sensitive sub-populations, especially 20 
children. Some treatment of the question of inter-individual variability is offered in the later summary of 21 
conclusions (Section 6 of the EPA document). There is no specific evidence on the relative sensitivity of 22 
children to the non-cancer effects of Libby asbestos, although some indications with other amphiboles 23 
suggest the possibility of enhanced effects following exposure at younger ages. Overall, it seems 24 
unlikely that a departure from the default guideline value of UfH =10 could be justified within the 25 
existing guidelines, but concerns remain for the impact on susceptible subpopulations, especially women 26 
and children.  27 
 28 
Selection of a UFD of 10 is explained and justified based on the limited number of studies of exposure to 29 
Libby asbestos (Libby workers, ATSDR community study and Marysville workers) and the lack of 30 
evaluation of potentially more sensitive alternative endpoints. This seems reasonable and consistent with 31 
the guidelines. In particular, this uncertainty factor would not be reduced even if improved exposure 32 
estimates allowed consideration of the full cohorts (or a larger fraction thereof). However, some 33 
additional data have recently been published for the community surrounding a Minnesota expansion 34 
plant (Adgate et al., 2011; Alexander et al., 2012).  35 
 36 
Although there appears to be a rationale for at least an initial consideration of LAA as a unique material 37 
(to provide an unbiased comparison with other amphiboles), the current review has identified very 38 
substantial grounds for considering this material as having composition, physical properties, and 39 
biological effects that are very similar to those seen for other amphiboles. The most relevant comparison 40 
would be to tremolite, since Libby Amphibole is ~6% tremolite, an amphibole that is known to cause 41 
cancer and non-cancer effects in human populations. However, it is uncertain how other components of 42 
Libby Amphibole (richerite and winchite) interact as a mixture with tremolite to modify toxicity. This 43 
consideration of data on other amphiboles is particularly pertinent to discussions of the mode of action, 44 
as well as the exposure-response relationships, for Libby Amphibole. In light of this similarity it appears 45 
reasonable, and indeed necessary, to at least debate the question of whether the available data on non-46 
cancer health effects of amphiboles are sufficient to mitigate the acknowledged data shortage for Libby 47 
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Amphibole itself. This consideration of additional data (e.g., the Minnesota cohort and data on other 1 
amphiboles) might support a lower value, such as 3, for UFD. On the other hand, there are substantial 2 
remaining uncertainties that are not addressed by these additional data, including those raised by 3 
consideration of the severity of the endpoint and the selection of the BMR (see below). It can also be 4 
argued that a subchronic-to-chronic uncertainty factor (UFS) higher than 1 should be used, given that the 5 
mean and maximum exposure duration in this study are both well below the lifetime exposure of 6 
interest. Thus, the eventual selection of a value of 10 for UFD, or similar uncertainty spread across 7 
several factors, may well be appropriate, but this needs to be evaluated explicitly once all the additional 8 
information has been incorporated in the discussion. 9 
 10 
There is a concern that the BMR of 10%, which was chosen for a severe endpoint, is not reflected by the 11 
choice of a LOAEL-to-NOAEL uncertainty factor (UFL) of 1. It is appropriate to consider either a lower 12 
BMR, or the application of a larger UFL for this endpoint. An argument could be made that some 13 
allowance has been made for this concern in the choice of the UFD, but it is debatable whether this is 14 
sufficient, given the other matters to which that UF is also assigned. At the very least, this question 15 
deserves more consideration and analysis that it receives in the draft assessment report. 16 
 17 
Recommendations: 18 



• Review additional data in particular the exposure-response relationship for non-cancer endpoints 19 
in the Minneapolis community cohort. 20 



• Determine whether this new analysis is supportive of the existing analysis based on the 21 
Marysville data, and if so whether this warrants reduction of the value of UFD since the limited 22 
data basis for the original analysis has been expanded. 23 



• Reassess the selection of the BMR, to reflect the severity of the chosen endpoint in the 24 
Marysville cohort and the precision available in the data. Whether or not the chosen BMR is 25 
changed, present this analysis in the document rather than simply asserting that a “default” value 26 
for the BMR was chosen. Similar consideration should be applied to the Minneapolis cohort to 27 
provide a valid comparison. This consideration needs to be linked to discussion of the selection 28 
of a value for UFL as noted below. 29 



• Review additional sources of uncertainty: 30 
o  timescale of cohort coverage, normally addressed by UFS if this is a significant concern 31 



rather than including this as a component of UFD which already has several major issues to 32 
account for. 33 



o additional uncertainty resulting from target population diversity (including women and 34 
children, specific sub-populations of concern not represented in the cohort), and endpoint 35 
severity. 36 



• Consider adjusting UFD, UFS or UFL if necessary to accurately reflect the overall uncertainties in 37 
these categories: provide specific justification for the choices made rather than claiming 38 
unsupported use of default values. 39 



3.2.5.7. Characterization of Uncertainties 40 
Question 7. Please comment on whether the document adequately describes the uncertainties and 41 
limitations in the methodology used to derive the RfC and whether this information is presented in a 42 
transparent manner. 43 
 44 
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In the report there are two sections on uncertainty for the RfC:  an application of uncertainty factors 1 
following standard EPA practice (Section 5.2.4), and a discussion of the uncertainties in the overall 2 
methodology and approach (Section 5.3). This response focuses on the latter. Overall the SAB found the 3 
discussion to be thorough, detailed and logical. The document can be improved by harmonizing the full 4 
set of uncertainty discussions, including both the discussion of RfC uncertainty and the related 5 
discussion of the IUR uncertainty (see the SAB response to question 5 under Section 3.2.6.5 below). In 6 
addition, the RfC uncertainty assessment can be strengthened. A key consideration of any assessment is 7 
whether the estimated RfC is adequately protective of public health. The SAB recommends that 8 
additional work be done to substantiate the RfC estimate through additional sensitivity analyses and 9 
discussion of results and insights from other datasets [e.g., cause of death for the deceased non-10 
participants in Rohs et al. (2008) and the Minneapolis exfoliation community cohort (Alexander et al., 11 
2012)].  12 
 13 
In considering other studies, the appropriate assumption is that LAA fibers have the same mechanisms 14 
of toxicity and quantitative risk relations as that of other asbestos fibers. In sensitivity analyses, consider 15 
alternative exposure metrics (prioritizing residence time weighted metrics and excluding exposures after 16 
1980), methods to fine-tune the RfC estimate from the subcohort (particularly fixing rather than 17 
estimating the plateau, allow the slope parameter to be estimated, use a lifetime of 70 regardless of the 18 
exposure metric), and added sensitivity analyses in the full cohort using suggestions from the SAB. 19 
Finally, a new uncertainty topic should be added: the uncertainty in the RfC due to relying on a single 20 
study.  21 
 22 
With respect to exposure assessment, analytical methods and environmental conditions are substantial 23 
contributors to uncertainty because of differences between the 1970s and today. As discussed throughout 24 
the report, PCM was the only generally accepted method for measuring airborne fiber concentrations 25 
used until the 1980’s. PCM’s limitations are well-detailed in the report: an inability to detect fibers 26 
smaller than 0.25 µm, an inability to differentiate asbestos fibers from other fibers, and a limitation to 27 
counting only fibers longer than 5 µm. Today, TEM can easily detect and positively identify airborne 28 
asbestos of all sizes. But, because the RfC is based on 1970’s PCM analyses, the RfC must be 29 
implemented in a way that most closely replicates analysis in the 1970’s. At the 1970’s study site, the 30 
vast majority of measured fibers were almost certainly LAA, so PCM’s inability to identify asbestos did 31 
not create much uncertainty. Today, even ambient air will yield fiber concentrations that exceed the 32 
RfC. The culprit fibers will likely be cellulose fibers from cotton, wood, paper or synthetic fibers, rather 33 
than asbestos. Hence, today’s PCM counts will be from fibers that are unrelated to the RfC. Thus it is 34 
important that TEM be used to identify and count asbestos fibers in air samples for RfC purposes. 35 
Finally, Page 5-118, Lines 22-33 of the EPA’s draft discuss the two-fold under-reporting of fibers 36 
because of PCM’s poorer resolution in the 1970’s, 0.44 µm versus 0.25 µm today. Because today’s 37 
PCM analysts have no capability for discriminating fibers > 0.44 µm, the need for TEM analysis of 38 
samples collected for RfC purposes is even more important. A TEM protocol for PCM equivalent fibers 39 
wider than 0.44 µm could be easily developed. 40 
 41 
Recommendations 42 
 43 



• Harmonize the uncertainty discussions across the document 44 
• Add a new uncertainty topic:  Uncertainty due to reliance on a single study 45 
• Substantiate the RfC estimate through 46 



o Additional sensitivity analyses of the subcohort 47 
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o Discussion of results from other studies 1 
o Additional sensitivity analysis of the full cohort 2 
o Summarize in tabular form the results of the various sensitivity analyses and model 3 



alternatives, to show how they affect the POD 4 
• Use TEM to identify and count asbestos fibers longer than 5, 10, and 20 µm in air samples for 5 



RfC purposes 6 



3.2.6. Inhalation Unit Risk (IUR) 7 



3.2.6.1. Exposure-Response Modeling 8 
Question 1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma 9 
mortality. The POD estimates for these endpoints are based upon analysis of the subcohort of workers 10 
first exposed after 1959 when the exposure data were judged to be better characterized. The exposure-11 
response modeling included consideration of a variety of exposure metrics that varied with time and 12 
incorporated different lag and decay parameters. Based on the results of the exposure-response 13 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 14 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 15 
analysis been appropriately conducted and clearly described? If a different approach to exposure-16 
response analysis is recommended as the basis for the estimating the IUR, please identify the 17 
recommended methods and provide a rationale for this choice. 18 
 19 
In general, the EPA clearly described the methods it had selected to conduct the exposure-response 20 
modeling for lung cancer and mesothelioma. The risk calculations in the life tables appeared correct but 21 
would benefit from clearer explanations. Some suggestions for clarifications are noted below. 22 
 23 
The agency was overly constrained by reliance on model fit as the primary criterion for model selection 24 
and recommends a broader discussion of biological and epidemiological criteria as well. For the 25 
mesothelioma data, for example, the Peto model was disregarded due to a poorer fit than the Poisson 26 
model. The results for this analysis are not shown, and given the particular interest in this model, should 27 
have been. A parametric survival model (e.g., Weibull) could have also been used to obtain estimates of 28 
absolute risk. It would also be appropriate to compare the results of the final model against those from 29 
fitting a two-stage clonal expansion (TSCE) model. Use of the (TSCE) model would allow for a more 30 
direct evaluation of, and possibly justification for, age-dependency of the IUR. The Richardson (2008) 31 
paper provides a publicly available and transparent approach to application of the TSCE. Ultimately, 32 
there are many competing models that could have been used instead of the Poisson and Cox models 33 
(e.g., parametric survival models, accelerated failure time models, additive models) that could have 34 
provided very different estimates of risk, but they were not discussed. 35 
 36 
Data exists that suggests that the lifetime risk of developing the mesothelioma increases the earlier in 37 
life that exposure is first received. The Peto model (Peto, 1979; Peto et al., 1982) was developed to 38 
explain such observations in the empirical data. While the Peto model has been more widely used for 39 
risk assessment, most notably in the previous IRIS summary for asbestos, it has also only been formally 40 
fitted to data in a limited number of cohorts (HEI-AR, 1991). Ongoing analysis of incidence of 41 
mesothelioma appears to be consistent with the exposure-response relationship described in the Peto 42 
model. The draft report needs to do a more complete job of justifying why this and other epidemiologic 43 
evidence should be excluded as a basis for selection of a plausible model for predicting mesothelioma 44 
risk. Chapters 2 and 3, for example, consider toxicological and other evidence developed with exposures 45 
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to asbestos that are not strictly LAA. Did EPA have a reason to believe that the cohorts used in the 1 
development of the Nicholson/Peto model, and the exposures they experienced, were so 2 
unrepresentative of the LAA exposures that they should be assumed to provide no information about the 3 
time course of the development of disease?   4 
 5 
The SAB recognizes that the agency’s effort to focus on good quality exposures specific to LAA has led 6 
to reliance solely on the Libby worker subcohort. This rationale is understandable, but at the same time, 7 
it is important to acknowledge that this small subcohort may have its own limitations as a basis for 8 
modeling exposure-response relationships for a larger population over a lifetime. As a sensitivity 9 
analysis to evaluate the potential impact of omitting the Libby workers hired before 1959, the SAB 10 
recommends analyzing the entire Libby cohort using interval statistics (Nguyen et al. 2012; Manski 11 
2003; inter alia) or other traditional approaches for data censoring in predictors (cf. Küchenhoff et al., 12 
2007). It can be misleading to use midpoint substitution (as described in Section 5.4.6.1.2) that assumes 13 
poorly measured or missing predictors have some constant value. Interval statistics and traditional 14 
censoring approaches to measurement uncertainty would, in essence, replace point values with interval 15 
ranges. When the intervals are narrow, as they might be for 21% of the early hires for which jobs titles 16 
are available, there might be a good deal of recoverable information present. When the intervals are 17 
much wider, there would be accordingly less information. Whatever empirical information may be 18 
present, it is worth evaluating whether its inclusion is better than leaving out the data entirely, which in 19 
principle amounts to replacing them with intervals that are completely vacuous, from zero to infinity. 20 
This approach can produce an interval range for the final outputs, which would provide the explicit 21 
quantitative uncertainty statement as recommended by previous National Academy of Science reviews. 22 
 23 
The SAB recognizes that the agency did conduct sensitivity analyses with several analyses of the Libby 24 
cohort data, including those that used different models (Tables 5-20 for lung cancer and 5-21 for 25 
mesothelioma). A limitation of these analyses is that they all rely on the assumption that the effect of 26 
exposure can be modeled as a function of cumulative dose. This assumption is consistent with the 27 
agency’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005), which states that “unless there is 28 
evidence to the contrary in a particular case, the cumulative dose received over a lifetime, expressed as 29 
an average daily exposure prorated over a lifetime, is recommended as appropriate measure of exposure 30 
to a carcinogen.”  EPA therefore did not address the fundamental question about whether any one model 31 
can or should be assumed to represent the exposure-response relationship for LAA. Therefore, one 32 
cannot be confident that the “true” exposure-response relationship for LAA is really “accounted for” by 33 
use of the upper confidence limit (UCL) on the slope (per fiber/cc) or, ultimately, the combined IUR 34 
from mesothelioma and lung-cancer mortality (see related discussion in response to question 3 and 5 in 35 
Section 3.2.5).  36 
 37 
This issue is of particular concern for the estimation of mesothelioma risks from partial lifetime 38 
exposures, where risk is essentially assumed to be independent of when in the course of a lifetime 39 
exposure occurs. For example, one year of exposure to a given concentration in childhood yields the 40 
same lifetime average daily dose as one year of the same exposure in adulthood. This assumption is not 41 
consistent with the relevant body of evidence on the development of asbestos-related disease. Therefore, 42 
there is some probability ― not well characterized ― that this approach underestimates the relative 43 
effect of early exposure, but exaggerates the effect of exposure later in life. 44 
 45 
Recommendations:  46 
 47 
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• Expand the discussion of model selection to explain the reliance on model fit criteria for model 1 
selection. In particular, why should the broader epidemiologic evidence on the time course of 2 
disease not argue at least for the presentation of more than one statistical model? 3 



• Provide in an appendix the details of the Nicholson/Peto model fit for which the text currently 4 
states “data not shown.” 5 



• In a tabular form, summarize the fit results, POD estimates, and IUR estimates from the full 6 
range of models considered in order to show the dependence of the IUR estimate on model 7 
selection. 8 



• Present the fit to data graphically for both the main models and for a broader range of models. 9 
This step would provide a more thorough and transparent view of fit, particularly in the region of 10 
the BMR, than is allowed by examining summary statistical values alone. 11 



• Allow evaluation of the time dependence of disease by providing tabulations of mesothelioma 12 
mortality rates and lung cancer SMRs by time since first exposure, duration of exposure and 13 
period of first exposure (for both the full and sub-cohorts of Libby workers). 14 



• Consider developing an ancillary analysis of the full Libby data set, including hires before 1959, 15 
using interval statistics or other traditional censoring methods (not simple midpoint substitution). 16 



• Consider adding a discussion of assumptions made in the calculation of the final IUR.  17 
 18 
Clarifications requested:  19 
 20 



• Poisson regression analyses: the mathematical form of the regression function should be given, 21 
and discussion of whether the potential for over-dispersion was assessed. 22 



• Cox proportional hazards modeling: the reasons should be given for not conducting a Bayesian 23 
analysis as was done for the Poisson regression model for mesothelioma.  24 



• Life-table analysis: the method used to estimate the hazard function for the exposed population 25 
should be clearly spelled out in the text. Was it based on a nonparametric estimate of the baseline 26 
hazard from the sub-cohort? Given that the SEER data were used to calculate the background 27 
incidence of lung cancer, it would seem more appropriate to use those data to estimate the 28 
baseline hazard and then to use the regression coefficient obtained from the Cox model applied 29 
to the sub-cohort data to obtain the hazard of the exposed group. Thus, the reasons for not using 30 
the SEER data to estimate the baseline hazard should be explained. 31 



3.2.6.2. Potential Confounding by Smoking 32 
Question 2. Smoking is a strong independent risk factor for lung cancer and may be an important 33 
confounder of the lung cancer mortality analysis. Data on individual smoking habits and history were 34 
largely missing and could not be used to control for potential confounding in regression analyses. 35 
However, EPA used three approaches to evaluate the confounding issue, including restriction of the 36 
cohort and two analytic evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). 37 
Please comment on whether the methods and analyses are clearly presented and scientifically justified. 38 
If additional analyses are recommended, please identify the methods and scientific rationale.  39 
 40 
The SAB recognizes the challenges in controlling for smoking given the lack of data on smoking 41 
histories for the cohort. The agency has taken reasonable steps to identify the potential for confounding 42 
using independent approaches. However, statements in the document (on p. 5-96 and again on p. 5-127) 43 
that— because the proportional hazards assumption is satisfied in the subcohort— there is no evidence of 44 
confounding by smoking, are too strong. Reaching this conclusion requires some strong assumptions, 45 
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including one that the decline in smoking prevalence observed in the general U.S. population also 1 
occurred in the Libby cohort. 2 
 3 
The agency’s use of the Richardson (2010) method for exploring possible confounding for smoking was 4 
appropriate. However, the conclusion that there is no evidence for confounding by smoking relies more 5 
heavily on the p-values, which are marginally non-significant, than it needs to. More compelling is the 6 
observation of a negative association with COPD. However, the fact that the coefficients for exposure in 7 
the COPD Cox models were negative is strong evidence against positive confounding; smoking is 8 
positively related to COPD risk and thus if positive confounding is occurring, then one would also 9 
expect the relationship between asbestos exposure and COPD risk to be positive. It is possible, however, 10 
that negative confounding is occurring in which case the risk of lung cancer associated with asbestos 11 
exposure would be understated.  12 
 13 
Recommendations:  14 
 15 



• The numbers of COPD deaths (n) in the sub-cohort that were the basis for the analysis should be 16 
presented in the text. 17 



• The statements about the evidence against confounding by smoking given by restriction of the 18 
cohort should be qualified by the assumptions required to justify them, or deleted.   19 



• The SAB had no recommendations for further analyses. 20 
• The reference to three methods is confusing. There are actually only two, the restricted cohort 21 



and the Richardson analysis for which two exposure metrics are explored. 22 
  23 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



39 
 



3.2.6.3. Quantification of Inhalation Unit Risk 1 
Question 3. In order to derive an IUR which represents the combined risk of mortality from lung cancer 2 
or mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the 3 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear 4 
extrapolation from the corresponding POD (i.e., the lower 95% confidence limit on the exposure 5 
associated with 1% extra risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR 6 
was then determined as a combined upper bound risk estimate for mortality considering both cancers. 7 
Has this approach been appropriately conducted and clearly described? 8 
 9 
The SAB found the description of the procedure used to be clear but considered the justification for the 10 
independence assumption to be lacking in depth. The EPA should provide a discussion of the potential 11 
consequences of assuming that the estimated IURs for mesothelioma and lung cancer mortality are 12 
independent, noting the possibility that the upper bound on the IUR may be understated if the risks are 13 
positively correlated. The document may refer to the 1994 NRC report, which suggested that treating 14 
different tumor occurrences as independent is "not likely to introduce substantial error in assessing 15 
carcinogenic potency". However, the document should acknowledge that this statement was made in the 16 
context of animal bioassays and that human populations are more heterogeneous in risk factors related to 17 
mesothelioma and lung cancer mortality. If any risk factors are shared across outcomes and not 18 
accounted for in the modeling, the risk estimates generated by the different models are likely correlated. 19 
Given the small size of the data set, and lack of an appropriate statistical method, this correlation cannot 20 
be estimated reliably. One approach might be to undertake bounding analysis on the lifetime risk 21 
estimates using, for example, the Fréchet inequality for disjunctions (Fréchet, 1935) that makes no 22 
assumption about the nature of the dependence. This analysis could reveal how large the impact of 23 
dependence might be. At the very least, the restrictive assumption of independence must be mentioned 24 
and the potential consequences of a violation of this assumption must be discussed.  25 
 26 
Recommendation:  27 
 28 
The EPA should acknowledge that the assumption of independence is a theoretical limitation of the 29 
analysis, and should provide a fuller justification for this assumption. EPA has cited the NRC (1994) 30 
analysis as suggesting the impact of issue is likely to be relatively small. This view is also echoed in the 31 
EPA’s (2005) Guidelines for Carcinogen Risk Assessment. These provide the basis for a default 32 
assumption. However, it would be preferable if this assessment discussed the evidence base and 33 
rationale for lung cancer and mesothelioma specifically. As a sensitivity analysis, the EPA should 34 
consider quantitatively accounting for dependence in the risks of mesothelioma and lung cancer 35 
mortality either using a method that models the dependence explicitly, or a bounding study that 36 
evaluates the numerical consequences of the assumption of independence. 37 



3.2.6.4. Adjustment for Mesothelioma Mortality Under-ascertainment 38 
Question 4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this 39 
adjustment scientifically supported and clearly described? If another adjustment approach is 40 
recommended as the basis for the IUR, please identify that approach and provide the scientific 41 
rationale. 42 
 43 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 44 
coding used in death certificates. The procedure used is not described in any detail, but can be found in 45 
the Kopylev et al. (2011) reference. A total of 18 mesotheliomas were observed in the Libby cohort 46 
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from 1980 to 2006. The estimated number of 24 mesotheliomas was obtained after using a Monte Carlo 1 
analysis. The ratio of 24 to 18 yields the median of 1.33. The Kopylev manuscript also provides a figure 2 
of 1.39 in Table 3, which is the mean later reported in the EPA report. The EPA method appears to be 3 
scientifically supported, but is not clearly described. This section should be expanded and a much more 4 
detailed statement of how the numbers were arrived at should be provided.  5 
 6 
No additional adjustment approach is described in the EPA report. The authors should provide an 7 
additional estimate using the 37% figure mentioned on page 46 of the Kopylev et al. (2011) reference. 8 
This is the percentage of mesothelioma cases that would be missed using previous histopathological 9 
analyses of cancer registry data. Using 37% would yield an estimate of about 29 mesothelioma cases 10 
instead of 24. The median ratio would then be 1.61 instead of 1.33. This number, and its related mean, 11 
should be utilized to provide a separate analysis of unit risk for comparison purposes. 12 



3.2.6.5. Characterization of Uncertainties 13 
Question 5. Please comment on whether the document adequately describes the uncertainties and 14 
limitations in the methodology used to derive the IUR and whether this information is presented in a 15 
transparent manner.  16 
 17 
The SAB commends the EPA for summarizing (in Section 5.4.6.1 of the draft document) the many 18 
sources of uncertainty considered in the course of this document and evaluating, at least qualitatively, 19 
and sometimes quantitatively, the direction and magnitude of the likely impact of each source of 20 
uncertainty.   21 
 22 
However, the SAB noted that most of what the document has accomplished is through targeted 23 
sensitivity analyses that examine one assumption at a time, while holding all others more or less 24 
constant. For example, the agency has indeed done a thorough job of exploring sensitivity of the IURs to 25 
a range of investigator analyses of lung cancer (Table 5-20) and mesothelioma (Table 5-21) for the  26 
Libby worker subcohort, and to a wide range of assumptions about the exposure metrics to be used in 27 
the basic models (e.g., Table 5-9). The basic underlying models chosen for lung cancer and for 28 
mesothelioma are the same.  29 
  30 
The sensitivity analyses in the document are individually well described, appear well-done and provide 31 
reassurance, under the assumptions of the basic models and approaches chosen to estimate the IUR, that 32 
the particular exposure metric and lag, for example, do not appear to make a big difference in the value 33 
of the IUR. However, they are currently presented somewhat in isolation, and thus do not take into 34 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis or address 35 
the overall distribution of uncertainty in the IUR. Consequently, the SAB did not think that the 36 
following statement had been fully justified:   37 
 38 



“the EPA’s selected combined IUR of mesothelioma and lung-cancer mortality accounts for 39 
both the demonstrated cross- metric uncertainty as well as several additional uncertainties, 40 
which could have resulted in underestimates of the mesothelioma and lung-cancer mortality 41 
risks” (p 5-105, lines 1-5).  42 



  43 
As noted in response to question 1 in Section 3.2.6.1 above, the SAB identified that model uncertainty is 44 
an important source of uncertainty that might well not be accounted for by using the 95% UCL on the 45 
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IUR and the combined IUR — or at least that had not been represented by the sensitivity analyses 1 
provided.  2 
 3 
Recommendations:   4 
 5 
• The SAB recommends that a more straightforward and transparent treatment of model uncertainty 6 



would be to estimate risks using a more complete set of plausible models for the exposure- response 7 
relationship (discussed in response to question 1 in Section 3.2.6.1), including the Poisson models. 8 
This sensitivity analysis would make the implications of these key model choices explicit.  9 



 10 
• The SAB recommends that, as an initial step in conducting an integrated and comprehensive 11 



uncertainty analysis, the agency provide a tabular presentation and narrative evaluation of the IUR 12 
estimates based on a reasonable range of data selections (e.g., all or part of the earlier hires as well as 13 
the “preferred” subcohort), model forms and input assumptions (as discussed, in the response to 14 
question 1 in Section 3.2.5.) These input assumptions should include inter alia exposure metrics and 15 
externally defined parameters, as discussed in the response to question 1 in Section 3.2.5. As noted 16 
in the current cancer risk assessment guidelines (EPA, 2005, page 3-29): 17 
  18 



The full extent of model uncertainty usually cannot be quantified; a partial characterization can 19 
be obtained by comparing the results of alternative models. Model uncertainty is expressed 20 
through comparison of separate analyses from each model, coupled with a subjective probability 21 
statement, where feasible and appropriate, of the likelihood that each model might be correct 22 
(NRC, 1994).  23 



The preferred model or models will be selected as a judgment based on quality of fit, and biological 24 
plausibility (including consistency with available mechanistic data). EPA (2005) provides a number of 25 
suggestions for comparing and synthesizing multiple estimates (Section 3.3.5, page 3-24 et seq.) EPA’s 26 
Cancer Guidelines provides the following suggestions (primarily addressing animal data, but equally 27 
applicable in principle to epidemiological results): 28 



• Combining data from different datasets in a joint analysis; 29 
• Combining responses that operate through a common mode of action; 30 
• Presenting a range of results from multiple datasets (in this case, the dose-response assessment 31 



includes guidance on how to choose an appropriate value from the range);  32 
• Choosing a single dataset if it can be justified as most representative of the overall response in 33 



humans, 34 
• A combination of these options.  35 



 36 
Ideally, different estimates might be quantitatively incorporated in an overall estimate by modeling the 37 
joint distributions of the major sources of uncertainty it has identified in its evaluation. However, the 38 
SAB recognizes the challenge of conducting such an analysis, and notes that simplified approaches such 39 
as using the geometric mean of several consistent and plausible upper bound estimates, or selection of a 40 
single preferred value based on health protection are frequently used in practice.  41 
 42 
There is uncertainty associated with a composite IUR for mesothelioma and lung cancer, because it 43 
relies on an assumption of independence of the endpoints. Other methods that do not require this 44 
assumption should be explored (See response to question 1 in Section 3.2.6.1)  45 



46 
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4. LONG-TERM RESEARCH NEEDS 1 



4.1. Epidemiology 2 



It would be informative and very important for NIOSH and ATSDR to continue monitoring mortality 3 
among Libby workers (including those residing in Libby and nearby towns such as Troy, Montana) and 4 
residents of Libby and nearby towns such asTroy, respectively, to determine the number of new lung 5 
cancers, mesotheliomas, and non-malignant pulmonary diseases (i.e., asbestosis) in these two 6 
populations.  7 
The last occupational ascertainment was through 2006; an additional five years of data should now be 8 
available. In addition to a dose-response evaluation, an overall SMR should be calculated for lung 9 
cancer in this population by comparison to both the Montana and U.S. populations. 10 
 11 
The previous ATSDR community SMR mortality survey was from 1979-1998. It should now be 12 
extended through 2011 and should include an analysis specific for community, non-occupationally 13 
exposed, individuals. Early-life exposure to LAA could possibly be obtained from surrogate interview 14 
information from the community population. Smoking, occupational, and residential histories should be 15 
obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease (i.e., asbestosis) 16 
categories. Data concerning previous Libby residents who had moved away (and died in other states) 17 
would need to be obtained by means of a special effort of ATSDR.  18 
 19 
A community cross-sectional respiratory health screening was conducted in Libby by ATSDR in 2000 20 
and 2001. A non-malignant respiratory health update since then would be useful. The appropriate 21 
smoking, occupational, and residential histories should be included. 22 
 23 



4.2. Mode of Action 24 



It would be valuable for future research on LAA mode of action to focus on biomarkers that are 25 
more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints 26 
(e.g., mesothelioma). Critical genotoxicity studies including mutagenesis and chromosomal 27 
aberration studies have not been investigated with LAA. Inhalation studies in animal models that can 28 
provide mechanistic and dose-response relationship should be conducted.  29 



4.3. Future Development of a TEM Method for PCM Equivalency 30 



EPA needs to develop a transmission electron microscopy (TEM) method that provides equivalent data 31 
to phase contrast microscopy (PCM). This TEM method development must first recognize fundamental 32 
differences between TEM and PCM analysis. Areas that need better definition include differences in 33 
analyzable areas, changes in PCM resolution over time, measuring complex fibrous structures, 34 
measuring obscured fibers, defining TEM analysis parameters more succinctly, recognition of several 35 
other measurement characteristics of importance (such as surface area), defining inter-laboratory 36 
variations and their causes, as well as other areas related to analysis. 37 
 38 
Other areas of analysis may include but not limited to: differences between PCM reticule areas and TEM 39 
grid opening areas that create biases; TEM rules with regard to fibers obscured by grid bars which create 40 
positive bias in TEM results; measurement of obscured, complex arrangements of fibers by TEM that 41 
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differ from PCM counts; TEM measurement errors associated with fibers of various widths; differences 1 
between laboratories with interpretation of TEM counting rules; differences in 2 
magnification/orientations used for analysis; and other issues which create variation between analyses. 3 
 4 
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APPENDIX A: EPA’S CHARGE QUESTIONS 1 
 2 



EPA Charge to the SAB for the IRIS Toxicological Review  3 
     of Libby Amphibole Asbestos  4 



 5 
August 2011 6 



 7 
Introduction 8 
  9 
The U.S. Environmental Protection Agency (EPA) is seeking an external peer review of the scientific 10 
basis supporting the draft Toxicological Review of Libby Amphibole asbestos that will appear on the 11 
Agency’s online database, the Integrated Risk Information System (IRIS). IRIS is prepared and 12 
maintained by the EPA’s National Center for Environmental Assessment (NCEA) within the Office of 13 
Research and Development (ORD). An existing IRIS assessment for asbestos which includes a 14 
carcinogenicity assessment was posted on IRIS in 1988. The draft on which EPA is now seeking review 15 
is the first IRIS assessment specific to Libby Amphibole asbestos1.  16 
 17 
IRIS is a human health assessment program that evaluates qualitative and quantitative risk information 18 
on effects that may result from exposure to specific chemical substances found in the environment. 19 
Through the IRIS Program, EPA provides quality science-based human health assessments to support 20 
the Agency’s regulatory activities. Combined with specific exposure information, government and 21 
private entities use IRIS to help characterize public health risks of chemical substances in site-specific 22 
situations in support of risk management decisions. 23 
 24 
Libby Amphibole asbestos, found in vermiculite ore deposits near Libby, Montana, is comprised of a 25 
mixture of related mineral forms of amphibole asbestos: primarily winchite, richterite and tremolite with 26 
trace amounts of magnesioriebeckite, edenite, and magnesio-arfvedsonite. Health effects from exposure 27 
to Libby Amphibole asbestos are a potential concern for Libby residents, as well as workers and others 28 
who may have handled vermiculite mined in Libby, Montana. Additionally, vermiculite from Libby, 29 
Montana was incorporated into various consumer products, some of which may remain in place (e.g., 30 
vermiculite attic insulation in homes). 31 
 32 
The external review draft Toxicological Review of Libby Amphibole asbestos is based on a 33 
comprehensive review of the available scientific literature on the health effects of Libby Amphibole 34 
asbestos and was developed in adherence with general guidelines for risk assessment set forth by the 35 
National Research Council in 1983 (NRC, 1983)2 and numerous guidelines and technical reports 36 
published by EPA (see Section 1 of the assessment)3. Specifically, this draft IRIS assessment provides 37 
an overview of sources of exposure to Libby Amphibole asbestos, characterizes the hazard posed by 38 
exposure to Libby Amphibole asbestos for carcinogenicity and noncancer health effects based on the 39 
available scientific evidence, and presents a qualitative and quantitative health assessment, including the 40 



                                                 
1 The term “Libby Amphibole asbestos” is used in this document to identify the mixture of amphibole mineral fibers of 
varying elemental composition (e.g., winchite, richterite, tremolite, etc.) that have been identified in the Rainy Creek complex 
near Libby, Montana.  
2 NRC (1983). Risk Assessment in the federal government: managing the process. Washington DC: National Academy Press. 
3 http://www.epa.gov/iris/backgrd.html 
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derivations of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 1 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 2 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to Libby 3 
Amphibole asbestos.  4 



 5 
Charge Questions 6 
 7 
Below is a set of charge questions that address scientific issues in the draft human health assessment of 8 
Libby Amphibole asbestos. Please provide detailed explanations for responses to the charge questions. 9 
EPA will also consider the Science Advisory Board reviewer SAB comments on other major scientific 10 
issues specific to the hazard identification and dose response assessment of Libby Amphibole asbestos. 11 
Please identify and provide the rationale for approaches to resolve the issues where possible. Please 12 
consider the accuracy, objectivity, and transparency of EPA’s analyses and conclusions in your review.  13 
 14 
General Charge Questions: 15 
 16 
1. Is the Toxicological Review logical, clear, and concise?  Has EPA clearly, and in sufficient detail, 17 
presented and synthesized the scientific evidence for health hazards from Libby Amphibole asbestos? 18 
 19 
2. Please identify any additional peer-reviewed studies from the primary literature that should be 20 
considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 21 
 22 
Chemical-Specific Charge Questions: 23 
 24 
I. Background 25 
A. Mineralogy and Toxicokinetics 26 
1. In order to inform the hazard identification and dose response of Libby Amphibole asbestos, 27 
background material is included in the document briefly describing the mineralogy and toxicokinetics of 28 
asbestos and related mineral fibers (Section 2 and 3):  29 
 30 
a. Please comment on whether the presentation of the available data on the mineralogy of Libby 31 
Amphibole asbestos is clear, concise and accurate.  32 
 33 
b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 34 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 35 
this overview of general fiber toxicokinetics is clear, concise and accurate.  36 
 37 
II. Hazard Identification of Libby Amphibole Asbestos 38 
A. Noncancer Health Effects: 39 
1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole asbestos 40 
(Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the reference 41 
concentration (RfC). Please comment on whether the selection of this study population is scientifically 42 
supported and clearly described. If a different study population is recommended as the basis for the RfC, 43 
please identify this study and provide scientific support for this choice. 44 
 45 
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2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to be an 1 
adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural thickening is 2 
associated with restrictive lung function, breathlessness during exercise and, for some individuals, 3 
chronic chest pain. Please comment on whether the selection of this critical effect and its 4 
characterization is scientifically supported and clearly described. If a different health endpoint is 5 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 6 
support for this choice. 7 
 8 
3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 9 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 10 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 11 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 12 
mechanistic information presented is used appropriately in the draft assessment.  13 
 14 
B. Carcinogenicity: 15 
1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 16 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 17 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 18 
weight of evidence characterization is scientifically supported and clearly described. 19 
 20 
2. Due to the limitations of the data available, the draft assessment concludes that there is insufficient 21 
information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please comment 22 
on whether this determination is appropriate and clearly described.  Note that in the absence of 23 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 24 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode 25 
of action can be established for Libby Amphibole asbestos, please identify the mode of action and its 26 
scientific support (i.e., studies that support the key events, and specific data available to inform the 27 
shape of the exposure-response curve at low doses).  28 
3. An occupational cohort of workers from Libby, Montana exposed to Libby Amphibole asbestos (i.e., 29 
the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk (IUR). 30 
Please comment on whether the selection of this study population is scientifically supported and clearly 31 
described. If a different study population is recommended as the basis for the IUR, please identify this 32 
study and provide scientific support for this choice. 33 
 34 
4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to serve as the 35 
basis for the derivation of the IUR. Please comment on whether this selection is scientifically supported 36 
and clearly described. If a different health endpoint is recommended for deriving the IUR, please 37 
identify this endpoint and provide scientific support for this choice. 38 
 39 
5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 40 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 41 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 42 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 43 
information in the draft assessment.  44 
 45 
III. Exposure-Response Assessment 46 
A. Inhalation Reference Concentration (RfC): 47 
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1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were reconstructed 1 
based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures from 1957 to 2 
1971 were estimated based on extrapolation from the available industrial hygiene data. The information 3 
used for the exposure reconstruction was based on employee interviews, court and company records, and 4 
the expert judgment of the researchers. Is the methodology used for the exposure reconstruction reported 5 
in Appendix F and the subsequent development of exposure estimates used in the analyses scientifically 6 
supported and clearly described? 7 
 8 
2. Exposure-response modeling was conducted using the incidence of localized pleural thickening in 9 
workers and cumulative exposure to estimate the point of departure (POD) for derivation of the RfC. 10 
EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the subcohort of 11 
workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 (when 12 
measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
3. EPA’s assessment also provides the results of alternative modeling approaches to derive a POD for 19 
localized pleural thickening. This modeling used the full Marysville worker data set with exposures 20 
from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates both 21 
cumulative exposure and time from first exposure as explanatory variables. Please comment on whether 22 
EPA’s rationale for presenting these alternative approaches is scientifically justified and clearly 23 
described. Please identify and provide the rationale if a different approach for identifying the most 24 
appropriate population within the cohort of Marysville workers is recommended as the basis for 25 
estimating a POD. 26 
 27 
4. EPA has evaluated potential confounders and covariates where data are available. Specifically, EPA 28 
has explored the influence of age, body mass index, smoking status, time since first exposure, gender, 29 
and alternative exposure metrics on model fit and evaluated their association with the modeled health 30 
outcomes (see Section 5.3). Are these analyses clearly described and appropriately conducted?  Are the 31 
results of these analyses appropriately considered in the RfC derivation?  Additionally, there is a 32 
possibility of exposure-dependent censoring in participant selection for the update of the Marysville 33 
cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have any specific 34 
recommendations for evaluating and, if appropriate, quantitatively addressing exposure-dependent 35 
censoring in these analyses? 36 
 37 
5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 38 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 39 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 40 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 41 
scientifically justified?   42 
 43 
6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to the POD 44 
for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference Dose and 45 
Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described?  If changes 46 
to the selected UFs are proposed, please identify and provide scientific support. Specifically, please 47 
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comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied in the 1 
derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects other than 2 
in the respiratory system, including other effects observed in community and laboratory animal studies 3 
(cardiovascular disease and autoimmune effects) that have not been well-studied (See Section 5.2.3 of 4 
the Toxicological Review); and lack of health data assessed at later time points. Is the rationale for the 5 
UFD appropriate and clearly described?  Please provide the rationale if a change in the UFD is 6 
proposed. 7 
 8 
7. Please comment on whether the document adequately describes the uncertainties and limitations in 9 
the methodology used to derive the RfC and whether this information is presented in a transparent 10 
manner. 11 
 12 
B. Inhalation Unit Risk (IUR): 13 
1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma mortality. 14 
The POD estimates for these endpoints are based upon analysis of the subcohort of workers first 15 
exposed after 1959 when the exposure data were judged to be better characterized. The exposure-16 
response modeling included consideration of a variety of exposure metrics that varied with time and 17 
incorporated different lag and decay parameters. Based on the results of the exposure-response 18 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 19 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 20 
analysis been appropriately conducted and clearly described?  If a different approach to exposure-21 
response analysis is recommended as the basis for the estimating the IUR, please identify the 22 
recommended methods and provide a rationale for this choice. 23 
 24 
2. Smoking is a strong independent risk factor for lung cancer and may be an important confounder of 25 
the lung cancer mortality analysis. Data on individual smoking habits and history were largely missing 26 
and could not be used to control for potential confounding in regression analyses. However, EPA used 27 
three approaches to evaluate the confounding issue, including restriction of the cohort and two analytic 28 
evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). Please comment on 29 
whether the methods and analyses are clearly presented and scientifically justified. If additional analyses 30 
are recommended, please identify the methods and scientific rationale.  31 
 32 
3. In order to derive an IUR which represents the combined risk of mortality from lung cancer or 33 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 34 
for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear extrapolation from 35 
the corresponding POD (i.e., the lower 95% confidence limit on the exposure associated with 1% extra 36 
risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR was then determined as a 37 
combined upper bound risk estimate for mortality considering both cancers. Has this approach been 38 
appropriately conducted and clearly described? 39 
 40 
4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this adjustment 41 
scientifically supported and clearly described?  If another adjustment approach is recommended as the 42 
basis for the IUR, please identify that approach and provide the scientific rationale. 43 
 44 
5. Please comment on whether the document adequately describes the uncertainties and limitations in 45 
the methodology used to derive the IUR and whether this information is presented in a transparent 46 
manner.  47 
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8/13/12 Draft 
 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 



 
Subject:  SAB Recommendations for EPA’s FY2012 Scientific and Technological 



   Achievement Awards  
 
Dear Administrator Jackson:    



 
The EPA Science Advisory Board (SAB) is pleased to transmit its recommendations for the FY 2012 
Scientific and Technological Achievement Awards (STAA). The STAA program was established in 
1980 to recognize EPA employees who have made outstanding contributions to the advancement of 
science and technology through their publications in peer-reviewed literature or books. The SAB has 
been asked by EPA’s Office of Research and Development to review EPA’s nominated scientific papers 
and make recommendations for awards. We are pleased to continue to play an important role in the 
STAA program. 
  
This year, the Agency submitted a total of 106 nominations comprised of 160 publications in 14 science 
and technology categories. The SAB excluded two nominations from consideration since they did not 
meet the eligibility criteria. Of the 104 remaining nominations, the SAB recommends 43 for monetary 
awards and another 36 as deserving of Honorable Mention. Of the nominations recommended for 
monetary awards, 4 were recommended for Level I, the highest award; 10 for Level II; and 29 for Level 
III. The SAB’s recommendations are provided in the enclosed appendices. 



 
The SAB concludes that the 2012 STAA nominations are of very high quality, and commends the 
Agency for its superior research publications. The SAB also appreciates the Agency’s implementation of 
the SAB recommendations from last year’s review regarding STAA nomination procedures. This year, 
the SAB has additional recommendations to further strengthen the STAA program.  
 
The SAB applauds the Agency’s public recognition of the scientific work of EPA scientists and 
engineers through publication in the peer-reviewed literature. Thank you for providing the SAB with the 
opportunity to assist the Agency with this important program. The SAB looks forward to reviewing the 
FY 2013 nominations.  
 
 
Enclosures  
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NOTICE 
 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 
advisory group providing extramural scientific information and advice to the Administrator and other 
officials of the Environmental Protection Agency. The Board is structured to provide balanced, expert 
assessment of scientific matters related to the problems facing the Agency. This report has not been 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 
http://www.epa.gov/sab.   
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1. BACKGROUND 1 
 2 



EPA’s Scientific and Technological Achievement Awards (STAA) were established in 1980 to 3 
recognize the Agency’s scientists and engineers who published their technical work in the peer-reviewed 4 
literature. The STAA program is administered and managed by the EPA Office of Research and 5 
Development (ORD). Each year, the EPA Science Advisory Board (SAB) has been asked to review the 6 
EPA’s nominated scientific publications and make recommendations for awards. The SAB was charged 7 
to review nominations and provide recommendations for each nomination in consideration of the EPA’s 8 
criteria for STAA awards. The EPA announced the call for nominations for the 2012 STAA program to 9 
senior managers and employees in January 2012 (Appendix A). ORD screened nominations for 10 
conformance with EPA’s STAA Nomination Procedures and Guidelines. The Guidelines describe the 11 
award levels, eligibility criteria, and the award criteria. In June 2012, ORD submitted to the SAB Staff 12 
Office 106 nominations for 2012 STAA awards in 14 possible science and technology categories.   13 
 14 
The EPA’s criteria for STAA Program awards are as follows: 15 
 16 



• Level I awards are for nominees who have accomplished an exceptionally high-quality research 17 
or technological effort. The nomination should recognize the creation or general revision of a 18 
scientific or technological principle or procedure, or a highly significant improvement in the 19 
value of a device, activity, program, or service to the public. It must be at least of national 20 
significance or have high impact on a broad area of science/technology. The nomination must be 21 
of far reaching consequences and recognizable as a major scientific/technological achievement 22 
within its discipline or field of study. 23 



 24 
• Level II awards are for nominees who have accomplished a notably excellent research or 25 



technological effort that has qualities and values similar to, but to a lesser degree, than those 26 
described under Level I. It must have timely consequences and contribute as an important 27 
scientific/technological achievement within its discipline or field of study.  28 



 29 
• Level III awards are for nominees who have accomplished an unusually notable research or 30 



technological effort. The nomination can be for a substantial revision or modification of a 31 
scientific/technological principle or procedure, or an important improvement to the value of a 32 
device, activity, program, or service to the public. It must relate to a mission or organizational 33 
component of the EPA, or significantly affect a relevant area of science/technology.  34 



 35 
• Honorable Mention is a fourth, non-cash level award for nominations which are noteworthy but 36 



which do not warrant a Level I, II or III award. Honorable Mention applies to nominations that: 37 
(1) may not quite reach the level described for a Level III award; (2) show a promising area of 38 
research that the SAB wants to encourage; or (3) show an area of research that the SAB believes 39 
is too preliminary to warrant an award recommendation at this time.  40 



 41 
 42 
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2. SAB REVIEW PROCEDURE 1 
 2 



In response to the EPA’s request, the SAB Staff Office formed a new SAB STAA Committee to review 3 
the nominations. The Committee was formed in accordance with the SAB process as described in the 4 
SAB 2002 publication, Panel Formation Process: Immediate Steps to Improve Policies and Procedures 5 
(EPA-SAB-EC-COM-02-003).  6 
 7 
All nominations and nomination evaluation criteria were provided to the Committee in advance of the 8 
review meeting. The SAB review consisted of a two-step process: an initial review of each nomination, 9 
followed by a Committee discussion of all nominations. The initial review of each nomination was 10 
conducted by two or three members. Committee members provided their individual initial ratings of the 11 
nominations based on the EPA’s award criteria as described under Section 1. The Committee met at a 12 
closed meeting on July 23-24, 2012, in Arlington, VA. The meeting was closed to the public to protect 13 
the personal privacy of the authors. Committee members discussed all nominations (see Table 1), and 14 
were asked to recuse themselves from the Committee deliberations on selected nominations to avoid an 15 
appearance of a lack of impartiality. The Committee reached consensus on the recommendations for 16 
awards. The Committee also discussed administrative recommendations for improving the STAA 17 
nomination process.  18 
 19 
  20 
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 1 
Table 1. 2012 STAA Nominations by Topic Category 2 



 3 
Topic Number of Nominations Submitted to SAB  



Control Systems and Technology 2 
Ecological Research 24 
Energy and the Environment 1 
Environmental Policy and Decisionmaking 
Studies 



6 



Health Effects Research and Human Health 
Risk Assessment 



16 



Homeland Security 2 
Industry and the Environment 3 
Integrated Risk Assessment 3a 
Monitoring and Measurement Methods 13b 
Other Environmental Research 6 
Review Articles 9 
Risk Management and Ecosystem 
Restoration 



1 



Sustainability and Innovation 4 
Transport and Fate 16 
TOTAL 106 



 4 
 5 



a One nomination submitted a news article for award.  The SAB excluded this nomination because it did 6 
not meet the eligibility requirements for peer review (i.e., it was not published in a peer reviewed journal 7 
or as a peer reviewed book chapter).   8 
 9 
b One nomination submitted ten publications for award.  The SAB excluded this nomination because it 10 
did not meet the eligibility requirements (i.e., exceeded limits of each nomination to three publications). 11 
 12 
  13 
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3. AWARD RECOMMENDATIONS 1 
 2 
Table 2 summarizes the awards by year since 2002, including the recommendations for 2012. The 3 
Committee recommended 43 nominations for 2012 STAA monetary awards and another 36 for 4 
Honorable Mention. Of the works recommended for monetary awards, 4 were recommended for Level I, 5 
10 for Level II, and 29 for Level III. Appendix B lists the recommended monetary awards and 6 
nominations that deserve an Honorable Mention. The final rankings were agreed to at the meeting by 7 
Committee consensus. One award was based upon a vote by the Committee members as to yes, no, or 8 
abstension. Table 3 summarizes the distribution of 2012 award recommendations among categories.   9 
 10 
 11 



 12 
Table 2. Comparison of Award Recommendations over Time 13 



Award 
Level 



FY 
2002 



FY 
2003 



FY 
2004 



FY 
2005 



FY 
2006 



FY 
2007 



FY 
2008 



FY 
2009 



FY 
2010 



FY 
2011  



FY 
2012 



Nominations 
Reviewed 



140 136 146 110 90 140 130 109 121 130 104a 



Level I 4 
 (3%) 



7  
(5%) 



6  
(4%) 



3  
(3%) 



5  
(6%) 



5  
(4%) 



5  
(4%) 



3  
(3%) 



5  
(4%) 



3  
(2%) 



4  
(4%) 



Level II 7  
(5%) 



18 
(13%) 



13 
(9%) 



6  
(5%) 



11 
(12%) 



13 
(9%) 



16 
(12%) 



22 
(20%) 



14 
(12%) 



13  
(10%) 



10 
(10%) 



Level III 26 
(19%) 



29 
(21%) 



32 
(22%) 



30 
(27%) 



29 
(32%) 



37 
(26%) 



30 
(21%) 



31 
(28%) 



42 
(35%) 



35  
(27%) 



29 
(28%) 



Honorable 
Mention 



39 
(28%) 



33 
(24%) 



37 
(25%) 



31 
(28%) 



26 
(29%) 



45 
(32%) 



43 
(33%) 



25 
(23%) 



33 
(27%) 



44  
(34%) 



36 
(35%) 



Not 
Recommended 



64 
(46%) 



49 
(36%) 



58 
(40%) 



40 
(36%) 



19 
(21%) 



40 
(29%) 



36 
(28%) 



28 
(26%) 



27 
(22%) 



35  
(27%) 



25  
(24%) 



 14 
 15 
a Two nominations were considered ineligible for consideration by the SAB (see Table 1). 16 
  17 
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 1 
 2 



Table 3. Summary Number of Award Recommendations by Category for FY2012 3 
Nomination Categories Total 



Nominations 
Award Levels Honorable 



Mention 
  I II III Total  



Control Systems and Technology 2 0 0 0 0 1 
Ecological Research 24 0 3 7 10 7 



Energy and the Environment 1 0 0 1 1 0 



Environmental Policy and 
Decision making Studies 



6 1 0 3 4 1 



Health Effects Research and 
Human Health Risk Assessment 



16 2 2 4 8 7 



Homeland Security 2 0 0 0 0 0 
Industry and the Environment 3 0 0 1 1 0 
Integrated Risk Assessment 2 0 1 0 1 0 



Monitoring and Measurement 
Methods 



12 0 1 2 3 6 



Other Environmental Research 6 0 1 2 3 3 
Review Articles 9 0 0 3 3 3 



Risk Management and Ecosystem 
Restoration 



1 0 0 0 0 0 



Sustainability and Innovation 4 0 0 1 1 2 
Transport and Fate 16 1 2 5 8 6 



TOTALS: 104 4 10 29 43 36 
 4 



 5 
 6 
 7 
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4. ADMINISTRATIVE RECOMMENDATIONS 1 
  2 



The SAB appreciates the EPA’s implementation of the recommendations from last year’s SAB report to 3 
the Administrator that improves the nomination process and enhances the integrity of the program. In 4 
particular, the SAB concludes that almost all of the 2012 nominations adhered to existing STAA 5 
program guidelines.  6 
 7 
The SAB has the following recommendations to further strengthen the STAA program in future years:  8 
 9 
Additional Requirements for Nomination Form: 10 
 11 



• Each nomination should include information on previous STAA awards received by primary 12 
author or co-authors.  The current nomination form requires a description of the relationship 13 
between the current nomination to any previous or current nomination(s) with similar subjects 14 
authored by the same group or subgroup.  The SAB recommends that the current nomination 15 
form also provide information on whether any of these previous nominations received STAA 16 
awards.   17 



• Each nomination should include all supplemental materials submitted to journals.  Many 18 
journals encourage authors to submit supplementary information with their papers to assist the 19 
journal as it decides whether to publish the authored paper. The STAA criteria allow 20 
nominations to include supplemental material relevant to the nomination. The Committee 21 
encourages submitters to include supplementary information sent to journals since such material 22 
frequently provides useful context on the quality and innovativeness of the research and the 23 
potential consequences of the research within its discipline or field of study.    24 



Assurance of Completeness of Nomination Package: 25 
 26 



• EPA should ensure that each nomination describes its relevance to EPA’s mission. The 27 
Agency’s criteria for eligibility for awards include that nominations should describe their 28 
importance and impact upon the ability of the Agency to better accomplish its mission. Several 29 
nominations did not discuss how the publications relate to EPA’s mission nor discuss how the 30 
publications have a direct impact on human health or the environment. The SAB requests that all 31 
nominations state how the nominated papers are expected to represent an important advancement 32 
of scientific knowledge or technology relevant to EPA’s mission and human health or the 33 
environment.   34 



• Each nomination should discuss the relationship between publications within nominations 35 
comprised of multiple publications. The Agency’s nomination criteria include that up to three 36 
publications may be combined into one nomination if the publications have similar subjects and 37 
authors. Several nominations for 2012 STAA recognition did not discuss the link between 38 
subject matter for the different publications submitted as part of a single nomination. The SAB 39 
recognizes the importance of recognizing contributions made through the total output of EPA 40 
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authors, and encourages EPA to ensure that the justifications for nominations comprising more 1 
than one publication clarify the relationship between publications within such nominations.2 
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 1 
APPENDIX A - CALL FOR NOMINATIONS FOR THE 2012 STAA PROGRAM  2 



 3 
 4 



 5 
January 17, 2012 6 



 7 
MEMORANDUM 8 
 9 
 10 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  11 
 12 
FROM: Paul T. Anastas 13 



Assistant Administrator  14 
 15 
TO:    Assistant Administrators 16 



Associate Administrators 17 
Regional Administrators 18 



 19 
It is a pleasure to announce this year's call for nominations for the 2012 Scientific and Technological 20 
Achievement Awards (STAA) program. This is an Agency-wide competition, judged by the Science 21 
Advisory Board (SAB), which recognizes outstanding published scientific and technical papers by the 22 
Agency's staff. This year’s nominations will be accepted via electronic submission to 23 
nomination.STAA@epa.gov. 24 



 25 
Attached are nomination procedures and guidelines, a program schedule, and nomination forms. Official 26 
2012 nomination forms are available for your convenience in MS Word and data entry capable Portable 27 
Document Format (PDF) at http://epa.gov/ncer/staa/. All nominations must be received no later than 28 
midnight ET Friday, February 17, 2012. Instructions for completion and electronic submission of 29 
nomination packages are attached. Please contact Todd Peterson at (703) 308-7224 or email him at 30 
peterson.todd@epa.gov if there are any questions. 31 
 32 
 33 
cc:  EPA Science Advisory Board 34 



EPA Program Offices 35 
EPA Regional Offices 36 
ORD Center/Laboratory Directors 37 



 38 
 39 
Attachments 40 
  41 





mailto:nomination.STAA@epa.gov
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January 17, 2012 2 



 3 
 4 
EPA SEEKING APPLICATIONS FOR 2012 STAA AWARDS  5 
 6 
MEMORANDUM 7 
 8 
 9 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  10 
 11 
FROM: Paul T. Anastas 12 



Assistant Administrator (8101R) 13 
 14 
TO:    All EPA Employees 15 
 16 
 17 
I am pleased to issue this year's call for nominations for the EPA's prestigious 2012 Scientific and 18 
Technological Achievement Awards (STAA). Each year, EPA recognizes outstanding papers written by 19 
the Agency's staff and published in scientific and technical journals. STAA is open to all EPA 20 
employees. Nominations are judged by the EPA's Science Advisory Board (SAB), and managed by the 21 
Office of Research and Development. Nominations can be submitted in the following categories: 22 
 23 



- Control Systems and Technology 24 
- Ecological Research 25 
- Health Effects Research and Human Health Risk Assessment 26 
- Monitoring and Measurement Methods 27 
- Transport and Fate 28 
- Review Articles 29 
- Risk Management and Ecosystem Restoration 30 
- Integrated Risk Assessment 31 
- Environmental Policy and Decision-Making Studies 32 
- Homeland Security 33 
- Industry and the Environment 34 
- Energy and the Environment 35 
- Sustainability and Innovation 36 
- Other Environmental Research 37 



 38 
STAA winners are eligible for monetary awards. 39 
 40 
This year's nominations will be accepted via electronic submission to nominations.STAA@epa.gov. 41 
You can find the nomination forms and guidelines and additional information about the STAA program 42 
at www.epa.gov/ncer/staa/. Nominations will be accepted until midnight ET on Friday, February 17, 43 
2012. Should questions arise, please contact Todd Peterson at (703) 347-7224 or peterson.todd@epa.gov 44 
. 45 
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 1 
APPENDIX B - NOMINATONS RECOMMENDED FOR STAA AWARDS  2 



 3 
Note: The Appendix B list of Recommendations for 2012 STAA Program Awards is not provided for 4 
review by the 2012 STAA Committee. This list will be appended to the final letter to the Administrator 5 
after completion of the quality review by the chartered SAB. 6 
 7 
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1)     Were the charge questions to the committee adequately addressed?
2)     Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


3)     Is the draft report clear and logical?
4)     Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o    Background on the SAB advisory activity, 
o    Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support
of Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.
    
The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review:


o    Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the
Office of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity is found on the SAB website, 
o    Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 
Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf






From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu;


tdaniel@u.arizona.edu; daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; taylor.eighmy@ttu.edu; faustman@u.washington.edu;
john.giesy@usask.ca; jeffrey.griffiths@tufts.edu; jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu;
nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com; jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu;
dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu; rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu;
gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu; jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu;
daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; rwatts@tulane.edu


Subject: Thanks and reminder re: September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/20/2012 11:57 AM
Attachments: Memo Libby Amph Asb and STAA-09.25.12.pdf


Asbestos Report 8-30-12.pdf
FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf
Quality Review Protoco-03.13.12.pdf


Note to Members of the Chartered SAB and SAB Liaisons


Thanks so much for your participation in yesterday's SAB-BOSC teleconference and special thanks to those who followed up with
additional language and citations.


This is a reminder to please send your comments on the Libby and STAA report to me today.


Thanks,
Angela


__________________


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [ ]  information related to the  teleconference planned for
September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time)    The pdf memorandum contains hot links to key information for
the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby


Amphibole Asbestos (August 2011)  and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological


Achievement Awards . 
. 


Also attached is the standard SAB protocol for quality review. 


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


    Best ,
    Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT:    September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review
Teleconference for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological
Achievement Awards]


FROM:    Angela Nugent, Designated Federal Officer


TO:        Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25
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August 31, 2012 
 
MEMORANDUM 
 
SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science 



Advisory Board (SAB) Quality Review Teleconference for two draft reports 
[Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological 
Review of Libby Amphibole Asbestos (August 2011) and SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement 
Awards] 



 
FROM: Angela Nugent, Designated Federal Officer 
 
TO:  Members of the Chartered SAB and SAB Liaison Members 
 
The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of 
the chartered SAB, where the SAB will conduct quality reviews for two draft reports: 1) a draft 
report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 
30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos 
(August 2011) and 2) a draft report developed by the SAB Scientific and Technological 
Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for 
EPA’s FY2012 Scientific and Technological Achievement Awards.  
 
The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 
p.m. Eastern Daylight Time). This memo provides details about the quality reviews for these 
draft reports and also provides background on the process for SAB Quality Reviews.  
 
All materials for the teleconference will be sent to you by email and will also be posted on the 
SAB web page for teleconference. Because these materials are posted in a structured way on the 
web, it may be useful for SAB members to access this web page as a convenient tool.  
 
To access the agenda and materials (including any public comments received) for the September 
25th SAB Quality Review teleconference, please use the calendar link on the SAB website 
(www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the 
direct link provided below: 
 











http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075
a39085257a340005585a!OpenDocument&Date=2012-09-25 
 
I will forward any written public comments to you as they arrive. Please review and consider 
them before the teleconference and be prepared to acknowledge comments you consider relevant 
during the quality review discussions. 
 
Please let me know if there is anything I can do to provide additional information or help to 
facilitate your participation in the quality review, a key activity of the chartered SAB. 
 
The call-in number will be: 866-299-3188, access code 343-9981. 
 
Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB 
members and liaison members who have not participated in the panel or committee that 
developed the draft reports to please provide written comments to me electronically by 
September 20, 2012. We ask SAB members specifically to address the four quality review 
questions below from the vantage point of your own expertise: 
 



1)  Were the charge questions to the committee adequately addressed? 
2)  Are there any technical errors or omissions or issues that are not adequately dealt 



with in the draft report? 
3)  Is the draft report clear and logical? 
4)  Are the conclusions drawn or recommendations provided supported by the body 



of the draft report? 
 



Please note that Chartered SAB members' and liaisons’ written comments will be compiled, 
circulated to them, and posted on the SAB webpage dedicated to the teleconference.  
 
If you are unable to participate in the September 25, 2012 teleconference, you are presumed to 
delegate decision authority for disposition of the draft report to participating SAB members. 
 
The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons 
in Science Advisory Board (SAB) quality reviews” describes the standard approach to SAB 
quality review, which will be followed for this quality review. 
 
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby 
Amphibole Asbestos (August 2011) 
 
The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of 
EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 
2011). The links below are "live links" to important SAB web pages for this quality review: 
 



o Background on the SAB advisory activity,  
o Agency review document, the Office of Research and Development’s Toxicological 



Review of Libby Amphibole Asbestos in Support of Summary Information on the 
Integrated Risk Information System (IRIS) (August 2011 Draft) 





https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF


http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF








o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, 
Michael Dourson, Gina Solomon, Daniel Stram, Peter Thorne, and John Vena. 
 
SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological 
Achievement Awards. 
  
The second draft report to be reviewed on September 25th will be the SAB Recommendations 
(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards. The 
information below includes some background and information about unique features of this 
quality review and "live links" to important SAB web pages for this quality review: 



 
o Background. The Science Advisory Board annually makes recommendations annually to 



the Administrator at the request of the Office of Research and Development concerning 
nominations for the Agency’s Scientific and Technological Achievement Awards 
(STAA). These awards are established to recognize EPA employees who have made 
outstanding contributions in the advancement of science and technology through their 
research and development activities, as exhibited in publication of their results in peer-
reviewed journals. Background on the SAB advisory activity is found on the SAB 
website,  



o Unique features of this quality review. The SAB STAA Committee developed 
recommendations regarding specific awardees, but the quality review draft does not 
include the content for Appendix B "Nominations Recommended for Awards" because 
the Administrator has not yet made decisions about specific awards.  The quality review 
will focus on the general recommendations in the draft report regarding the STAA 
process. After the EPA announces the awards, the full report will be made available on 
the SAB website. 



o Draft SAB panel report 
 
The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and 
Costel Denson. 
 





http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf


http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument


http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf
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 1 
 2 
 3 



DATE 4 
 5 
The Honorable Lisa P. Jackson 6 
Administrator 7 
U.S. Environmental Protection Agency 8 
1200 Pennsylvania Avenue, N.W. 9 
Washington, DC 20460 10 
 11 



Subject:  Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole 12 
Asbestos (August 2011) 13 



 14 
Dear Administrator Jackson: 15 
 16 
EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 17 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 18 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 19 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 20 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 21 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-22 
induced cancer and non-cancer health effects.  23 
 24 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-25 
written. However, there are many areas that need more consideration, and we provide recommendations 26 
to further enhance the clarity and strengthen the scientific basis for the conclusions presented. The SAB 27 
responses to the EPA’s charge questions are detailed in the enclosed report. The SAB’s major comments 28 
and recommendations are provided below: 29 
 30 



• Localized pleural thickening is an appropriate health endpoint for the derivation of the inhalation 31 
reference concentration (RfC). It is an irreversible structural, pathological alteration of the pleura 32 
and is generally associated with reduced lung function. The SAB has identified additional 33 
references and recommends that the agency include a more detailed review of the literature to 34 
further support this conclusion. 35 



• The SAB supports the derivation of an RfC for LAA based on radiographic evidence of 36 
localized pleural thickening in an occupationally exposed Marysville, Ohio, cohort. However, 37 
the SAB recommends that EPA conduct additional analyses to substantiate the RfC (to the 38 
extent data permit) of pleural abnormalities using the recently published studies on two other 39 
cohorts.  40 



• The SAB recommends that more justification be provided for the selection of the “best” model 41 
for non-cancer exposure-response analysis. The SAB also recommends examining other 42 
exposure metrics besides the simple cumulative exposure, such as time-weighting of exposures. 43 
In addition, more justification is needed for the selection of 10 percent extra risk as the 44 
benchmark response since it is not consistent with EPA’s guideline for epidemiological data.  45 
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• A composite uncertainty factor of 100 was applied to the point of departure to obtain the RfC. 1 
EPA applied an uncertainty factor of 10 to account for human variability and to account for 2 
sensitive subpopulations, and a database uncertainty factor of 10 to account for database 3 
deficiencies in the available literature for the health effects of LAA. The SAB recommends that 4 
the EPA re-evaluate the use of default database uncertainty factor of 10 as part of the 5 
consideration of additional studies.  6 



 7 
• The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to 8 



Humans by the Inhalation Route” in accordance with EPA’s Guidelines for Carcinogen Risk 9 
Assessment. The SAB views the mode of carcinogenic action of LAA as complex, and therefore 10 
the default linear extrapolation at low doses is appropriate. 11 



• The SAB supports the selection of the Libby worker cohort for the derivation of the inhalation 12 
unit risk (IUR) and agrees that the use of the subcohort post-1959 for quantification is 13 
reasonable due to the lack of exposure information for many of the workers in earlier years. The 14 
SAB finds it appropriate to use lung cancer and mesothelioma as endpoints for the derivation of 15 
the IUR. However, the SAB recommends a more detailed discussion and justification of how the 16 
use of mortality data rather than incidence data may have resulted in an undercount of cases of 17 
lung cancer and mesothelioma. 18 



• The draft assessment clearly described the methods selected to conduct the exposure-response 19 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency 20 
provide more support for its choice of statistical models for the exposure-response analysis. The 21 
SAB recommends that the EPA evaluate the time dependence of disease by providing tabulation 22 
of mesothelioma mortality rates and lung cancer standardized mortality ratios by time since first 23 
exposure, duration of exposure, and period of first exposure for both the full cohort and the 24 
subcohort.  25 



• The SAB recommends consideration of several models in addition to the Poisson and Cox 26 
models used in the draft assessment. Use of the two-stage clonal expansion (TSCE) model, for 27 
example, could allow for a more direct evaluation of, and possibly justification for, age-28 
dependency of the IUR. The agency has been overly constrained by reliance on model fit 29 
statistics as the primary criterion for model selection. The SAB recommends graphical display 30 
of the fit to the data for both the main models and for a broader range of models in the draft 31 
document to provide a more complete and transparent view of model fit. The SAB also 32 
recommends EPA consider literature on epidemiological studies of other amphiboles for model 33 
selection for dose-response assessment.  34 



• The EPA has summarized many sources of uncertainty, sometimes quantitatively, as well as the 35 
direction and magnitude of the likely impact of each source of uncertainty. The SAB 36 
recommends that model uncertainty be evaluated by estimating risks using a more complete set 37 
of plausible models, including the Cox and Poisson models, for the exposure response 38 
relationship. This sensitivity analysis, while not a full uncertainty analysis, would make explicit 39 
the implications of these key model choices. 40 



Finally, the SAB has identified critical research needs to strengthen future assessment in three areas: 41 
(a) continue monitoring mortality among Libby workers (including those residing in Libby and 42 
nearby towns such as Troy, Montana) and residents of Libby and nearby towns such as Troy, 43 
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respectively ; (b) conduct mode-of-action and animal inhalation studies of LAA; and (c) develop an 1 
improved transmission electron microscopy method to obtain equivalent LAA fiber measurements 2 
in air samples to those of  the phase- contrast optical microscopy method. 3 
 4 
The SAB appreciates the opportunity to provide the EPA with advice on this important subject. The 5 
SAB urges the agency to move expeditiously to finalize this IRIS document for LAA. We look 6 
forward to receiving the agency’s response. 7 



 8 
Sincerely, 9 



 10 
 11 
     12 
 13 
 14 
 15 
 16 
Enclosure 17 
 18 
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NOTICE 1 
 2 



  3 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 4 
advisory committee providing extramural scientific information and advice to the Administrator and 5 
other officials of the Environmental Protection Agency. The Board is structured to provide balanced, 6 
expert assessment of scientific matters related to problems facing the Agency. This report has not been 7 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 8 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 9 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 10 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 11 
http://www.epa.gov/sab. 12 
 13 
  14 





http://www.epa.gov/sab
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U.S. Environmental Protection Agency 1 
Science Advisory Board 2 



Libby Amphibole Asbestos Review Panel 3 
 4 



CHAIR 5 
Dr. Agnes Kane, Professor and Chair, Department of Pathology and Laboratory Medicine, Brown 6 
University, Providence, RI 7 
 8 
MEMBERS 9 
Dr. John R. Balmes, Professor, Department of Medicine, Division of Occupational and Environmental 10 
Medicine, University of California, San Francisco, CA 11 
 12 
Dr. James Bonner, Associate Professor, Toxicology, North Carolina State University, Raleigh, NC 13 
 14 
Dr. Jeffrey Everitt, Director, Department of Laboratory Animal Science, GlaxoSmithKline 15 
Pharmaceuticals, Research Triangle Park, NC 16 
 17 
Dr. Scott Ferson*, Senior Scientist, Applied Biomathematics, Setauket, NY 18 
 19 
Dr. George Guthrie, Focus Area Leader, Geological and Environmental Sciences, National Energy 20 
Technology Laboratory, U.S. Department of Energy, Pittsburgh, PA 21 
 22 
Mr. John Harris, Principal, LabCor Portland, Inc, Portland, OR 23 
 24 
Dr. Tom Hei, Professor and Vice-Chairman, Radiation Oncology, College of Physicians and Surgeons, 25 
Columbia University Medical Center, New York, NY 26 
 27 
Dr. David Kriebel, Professor and Chair, Dept. of Work Environment, School of Health & Environment, 28 
University of Massachusetts Lowell, MA 29 
 30 
Dr. Morton Lippmann, Professor, Nelson Institute of Environmental Medicine, New York University 31 
School of Medicine, Tuxedo, NY 32 
 33 
Dr. John Neuberger, Professor, Preventive Medicine and Public Health, School of Medicine, 34 
University of Kansas, Kansas City, KS 35 
 36 
Dr. Lee Newman, Professor of Medicine, Division of  Environmental and Occupational Health 37 
Sciences, School of Public Health, University of Colorado, Aurora, CO 38 
 39 
Dr. Michael Pennell, Assistant Professor, Division of Biostatistics, College of Public Health, Ohio 40 
State University, Columbus, OH 41 
 42 
Dr. Julian Peto, Professor, Department of Epidemiology and Population Health , London School of 43 
Hygiene and Tropical Medicine, London, UK 44 
 45 
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Dr. Carrie Redlich, Professor of Medicine, Internal Medicine, School of Medicine, Yale University, 1 
New Haven, CT, United States 2 
 3 
Dr. Andrew G. Salmon, Senior Toxicologist, Office of Environmental Health Hazard Assessment, 4 
California Environmental Protection Agency, Oakland, CA 5 
 6 
Dr. Elizabeth A. (Lianne) Sheppard, Professor, Biostatistics and Environmental & Occupational 7 
Health Sciences, School of Public Health, University of Washington, Seattle, WA 8 
 9 
Dr. Randal Southard, Professor of Soils, AES Dean's Office, University of California at Davis, Davis, 10 
CA 11 
 12 
Dr Katherine Walker, Senior Staff Scientist, Health Effects Institute, Boston, MA 13 
 14 
Dr. James Webber, Research Scientist, Wadsworth Center, New York State Department of Health, 15 
Albany, NY 16 
 17 
Dr. Susan Woskie, Professor, Work Environment, Health and Environment, University of 18 
Massachusetts Lowell, Lowell, MA 19 
 20 
 21 
 22 
 23 
SCIENCE ADVISORY BOARD STAFF 24 
Dr. Diana Wong, Designated Federal Officer, U.S. Environmental Protection Agency, Washington, DC 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
___________________________________ 45 
*Dr. Ferson did not concur with the final draft report submitted to the chartered SAB for their quality review and approval. 46 
 47 
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 1 
U.S. Environmental Protection Agency 2 



Science Advisory Board  3 
 4 
CHAIR 5 
Dr. Deborah L. Swackhamer, Professor and Charles M. Denny, Jr. Chair in Science, Technology and 6 
Public Policy, Hubert H. Humphrey School of Public Affairs and Co-Director of the Water Resources 7 
Center, University of Minnesota, St. Paul, MN 8 
 9 
 10 
MEMBERS 11 
Dr. George Alexeeff, Acting Director, Office of Environmental Health Hazard Assessment, California 12 
Environmental Protection Agency, Oakland, CA 13 
 14 
Dr. David T. Allen, Professor, Department of Chemical Engineering, University of Texas, Austin, TX 15 
 16 
Dr. Pedro Alvarez, Department Chair and George R. Brown Professor of Engineering, Department of 17 
Civil & Environmental Engineering, Rice University, Houston, TX 18 
 19 
Dr. Joseph Arvai, Svare Chair in Applied Decision Research, Institute for Sustainable Energy, 20 
Environment, & Economy, Haskayne School of Business, University of Calgary, Calgary, Alberta, 21 
Canada 22 
 23 
Dr. Claudia Benitez-Nelson, Full Professor and Director of the Marine Science Program, Department 24 
of Earth and Ocean Sciences, University of South Carolina, Columbia, SC 25 
 26 
Dr. Timothy J. Buckley, Professor and Chair, Division of Environmental Health Sciences, College of 27 
Public Health, The Ohio State University, Columbus, OH 28 
 29 
Dr. Patricia Buffler, Professor of Epidemiology and Dean Emerita, Department of Epidemiology, 30 
School of Public Health, University of California, Berkeley, CA 31 
 32 
Dr. Ingrid Burke, Director, Haub School and Ruckelshaus Institute of Environment and Natural 33 
Resources, University of Wyoming, Laramie, WY 34 
 35 
Dr. Thomas Burke, Professor, Professor and Jacob I and Irene B. Fabrikant Chair in Health, Risk and 36 
Society Associate Dean for Public Health Practice, Johns Hopkins Bloomberg School of Public Health, 37 
Johns Hopkins University, Baltimore, MD 38 
 39 
Dr. Terry Daniel, Professor of Psychology and Natural Resources, Department of Psychology, School 40 
of Natural Resources, University of Arizona, Tucson, AZ 41 
 42 
Dr. George Daston, Victor Mills Society Research Fellow, Product Safety and Regulatory Affairs, 43 
Procter & Gamble, Cincinnati, OH 44 
 45 
Dr. Costel Denson, Managing Member, Costech Technologies, LLC, Newark, DE 46 
 47 
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Dr. Otto C. Doering III, Professor, Department of Agricultural Economics, Purdue University, W. 1 
Lafayette, IN 2 
 3 
Dr. Michael Dourson, President, Toxicology Excellence for Risk Assessment, Cincinnati, OH 4 
 5 
Dr. David A. Dzombak, Walter J. Blenko, Sr. Professor of Environmental Engineering , Department of 6 
Civil and Environmental Engineering, College of Engineering, Carnegie Mellon University, Pittsburgh, 7 
PA 8 
 9 
Dr. T. Taylor Eighmy, Senior Vice President for Research, Office of the Vice President for Research, 10 
Texas Tech University, Lubbock, TX 11 
 12 
Dr. Elaine Faustman, Professor and Director, Institute for Risk Analysis and Risk Communication, 13 
School of Public Health, University of Washington, Seattle, WA 14 
 15 
Dr. John P. Giesy, Professor and Canada Research Chair, Veterinary Biomedical Sciences and 16 
Toxicology Centre, University of Saskatchewan, Saskatoon, Saskatchewan, Canada 17 
 18 
Dr. Jeffrey K. Griffiths, Professor, Department of Public Health and Community Medicine, School of 19 
Medicine, Tufts University, Boston, MA 20 
 21 
Dr. James K. Hammitt, Professor, Center for Risk Analysis, Harvard University, Boston, MA 22 
 23 
Dr. Barbara L. Harper, Risk Assessor and Environmental-Public Health Toxicologist, and Division 24 
Leader, Hanford Projects, and Program Manager, Environmental Health, Department of Science and 25 
Engineering, Confederated Tribes of the Umatilla Indian Reservation (CTUIR), West Richland, WA 26 
 27 
Dr. Kimberly L. Jones, Professor and Chair, Department of Civil Engineering, Howard University, 28 
Washington, DC 29 
 30 
Dr. Bernd Kahn, Professor Emeritus and Associate Director, Environmental Radiation Center, Georgia 31 
Institute of Technology, Atlanta, GA 32 
 33 
Dr. Agnes Kane, Professor and Chair, Department of Pathology and Laboratory Medicine, Brown 34 
University, Providence, RI 35 
 36 
Dr. Madhu Khanna, Professor, Department of Agricultural and Consumer Economics, University of 37 
Illinois at Urbana-Champaign, Urbana, IL 38 
 39 
Dr. Nancy K. Kim, Senior Executive, Health Research, Inc., Troy, NY 40 
 41 
Dr. Cecil Lue-Hing, President, Cecil Lue-Hing & Assoc. Inc., Burr Ridge, IL 42 
 43 
Dr. Floyd Malveaux, Executive Director, Merck Childhood Asthma Network, Inc., Washington, DC 44 
 45 
Dr. Judith L. Meyer, Professor Emeritus, Odum School of Ecology, University of Georgia, Lopez 46 
Island, WA 47 
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Dr. Horace Moo-Young, Dean and Professor, College of Engineering, Computer Science, and 8 
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University, Piscataway, NJ 12 
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 16 
Dr. Duncan Patten, Research Professor, Hydroecology Research Program , Department of Land 17 
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 19 
Dr. Stephen Polasky, Fesler-Lampert Professor of Ecological/Environmental Economics, Department 20 
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 22 
Dr. C. Arden Pope, III, Professor, Department of Economics, Brigham Young University, Provo, UT  23 
 24 
Dr. Stephen M. Roberts, Professor, Department of Physiological Sciences, Director, Center for 25 
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1. EXECUTIVE SUMMARY 1 
 2 



EPA’s Office of Research and Development (ORD) requested the Science Advisory Board (SAB) to 3 
conduct a peer review of EPA’s draft Integrated Risk Information System (IRIS) assessment, entitled 4 
Toxicological Review of Libby Amphibole Asbestos (August 2011). The draft document is the first IRIS 5 
assessment specific to Libby Amphibole asbestos (LAA), a term used  to refer to the mixture of 6 
amphibole mineral fibers identified in the Rainy Creek complex near Libby, Montana. The SAB was 7 
asked to comment on the scientific soundness of the hazard and dose-response assessment of LAA-8 
induced cancer and non-cancer health effects.  9 
 10 
The SAB finds the EPA’s draft assessment to be comprehensive and generally clear, logical and well-11 
written. However, there are many areas that need more consideration, and we provide recommendations 12 
to further enhance the clarity and strengthen the scientific basis of the analyses. The SAB’s major 13 
findings and recommendations are summarized below. 14 
 15 
Mineralogy  16 
 17 
The SAB notes that the section on mineralogy provides an important foundation for understanding the 18 
properties of Libby Amphibole asbestos (LAA) as related to the evaluation of its potential toxicity and 19 
carcinogenicity. The SAB recognizes that there is a mismatch between the mineralogical detail 20 
embodied in the definition of mineral species and the detail available relative to specific exposures at 21 
Libby, Montana. Mineral species define a very specific structure (e.g., an amphibole) and a specific 22 
composition or a range of compositions (e.g., winchite or tremolite amphibole). Given that these and 23 
other factors (length and width) affect a mineral’s physical and chemical behavior, they may in principle 24 
be factors to consider for potential hazard. However, this level of detail has not typically been available 25 
for toxicity studies to allow its application to the evaluation of LAA per se. The observed unique aspects 26 
of amphibole asbestos support the evaluation of LAA by comparison with other amphiboles based on 27 
particle morphology and amphibole designation. Nevertheless, the SAB encourages a more rigorous and 28 
accurate description of LAA in the document, while noting the potential ambiguities in the use of 29 
mineral-species names in other studies.  30 
 31 
Fiber Toxicokinetics 32 
 33 
The SAB finds the section on fiber toxicokinetics to be neither clear nor concise, especially since it does 34 
not distinguish between chrysotile and amphibole fibers. Moreover, it is inaccurate in many places. 35 
Since the focus of the draft document is on LAA fibers, it would be better to limit most of the literature 36 
reviews and discussion to those dealing with the family of amphibole asbestos fibers. Chrysotile 37 
asbestos fibers are very different from amphibole fibers in terms of their airborne concentration 38 
measurement errors and uncertainties; much lower biopersistance due to faster clearance; different 39 
translocation pathways; and lower health risks. Literature on risks associated with exposures to 40 
chrysotile should be excluded from this draft document. There also are some notable misstatements and 41 
omissions of knowledge on fiber deposition and dosimetry in the document. The authors of this section 42 
should draw on more authoritative and comprehensive reviews in the literature to correctly specify and 43 
clarify these issues.  44 
 45 











Science Advisory Board (SAB) Draft Report (8/30/2012) for Quality Review -- Do Not Cite or Quote -- 
This draft has not been reviewed or approved by the chartered SAB and does not represent EPA policy. 



 



2 
 



 Noncancer Health Effect 1 
 2 
Selection of Critical Studies and Effects 3 
 4 
The SAB supports the EPA’s selection of the Marysville, Ohio, cohort for development of the RfC. The 5 
SAB finds it reasonable to select the subcohort for the main analysis (118 workers who began work in 6 
1972 or later when exposure data were available and who had X-rays from the 2002-2005 exam), with 7 
the full cohort of 434 workers used for additional substantiating analysis. However, the SAB believes 8 
additional analyses/cohorts are needed to strengthen and support the RfC. The SAB suggests that the 9 
EPA include any X-ray abnormalities as the outcome [localized pleural thickening (LPT), diffuse pleural 10 
thickening (DPT), or asbestosis]. The SAB also suggests that the EPA conduct analogous analyses (to 11 
the extent the data permit) of pleural abnormalities among the Libby workers cohort and the 12 
Minneapolis Exfoliation Community cohort.  13 



 14 
The SAB agrees that the radiographic evidence of LPT in humans is the appropriate adverse critical 15 
effect for the derivation of the RfC. LPT has the appropriate specificity and is not confounded by 16 
cigarette smoking. It is a permanent structural, pathological alteration of the pleura and is generally 17 
associated with reduced lung function. The reported findings are compatible with the animal data 18 
showing tissue injury and inflammation. The SAB has identified additional relevant publications and 19 
recommends that the agency include a more detailed review of the literature to further support this 20 
conclusion.  21 
 22 
Use of Animal and Mechanistic Studies 23 
 24 
In general, the SAB finds the laboratory animal studies listed in Tables 4-15 and 4-16 and summarized 25 
in Appendix D of the EPA draft report to be appropriate and complete. Laboratory animal studies using 26 
a variety of non-inhalation routes of exposure have been used to ascertain the potential fibrogenic and 27 
carcinogenic potential of LAA. While inhalation is regarded as the most physiologically relevant means 28 
of fiber exposure in animals, there is no published study using this route of exposure for delivery of 29 
LAA to experimental animals. Therefore, the deposition of particles and fibers cannot be adequately 30 
addressed. However, inhalation studies have been conducted with tremolite, an asbestiform amphibole 31 
that is a component of LAA. The relative potency of inhaled LAA should be compared with that of 32 
tremolite in rodents to add new information for refining the RfC for LAA.  33 
 34 
Limited mechanistic studies using in vitro assay systems have utilized non-specific endpoints (e.g., pro-35 
inflammatory cytokines, enzyme release and oxidative stress markers), and will probably not shed much 36 
light on the mechanisms of LAA-induced disease.  37 
 38 
Carcinogenicity 39 
 40 
Weight of Evidence Characterization 41 
 42 
The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to Humans 43 
by the Inhalation Route,” in accordance with EPA’s Guidelines for Carcinogen Risk Assessment. The 44 
occupational studies showed dose-related increased risks of lung cancer and mesothelioma among 45 
workers exposed by inhalation, although the number of mesothelioma cases is small. The case series in 46 
the community, while supportive, does not provide the same level of evidence for an association, or for 47 
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the strength of the association. Effects from short term intra-tracheal instillation studies in mice and rats 1 
include altered gene expression, collagen induction, and inflammatory response, and are consistent with 2 
the early-stage pathological change induced by other amphibole fibers. The EPA also has provided 3 
supporting evidence of the carcinogenic potential of LAA from studies with tremolite fibers, in light of 4 
LAA being about 6 percent tremolite by composition. 5 
 6 
Mode of Action 7 
 8 
The SAB agrees that the weight of evidence for the mode of action (MOA) of LAA based on laboratory 9 
studies is weak, although there are abundant MOA data for other amphiboles such as crocidolite and 10 
tremolite that are likely similar to the MOA for LAA. The SAB views the mode of action of LAA as 11 
complex and supports the EPA’s conclusion that there is insufficient information to identify the mode of 12 
carcinogenic action of LAA, and that the use of the default linear extrapolation at low doses is 13 
appropriate. 14 
 15 
Selection of Critical Study and Endpoint 16 
 17 
The SAB agrees that the selection of the Libby cohort for the derivation of the inhalation unit risk (IUR) 18 
is scientifically supported and clearly described. This cohort has been studied thoroughly, with detailed 19 
work histories and a job exposure matrix. This cohort had elevated asbestos exposure, a wide range of 20 
measurements of asbestos exposure, and available cancer mortality data. Limitations of this cohort 21 
include limited smoking information, and the endpoints of mortality based on death certificates could 22 
undercount cancer endpoints, especially mesothelioma. The study population may not be representative 23 
of the larger population since most of its members are white males exposed as adults, and because it 24 
contains more cigarette smokers than the larger population.  25 
 26 
The SAB finds the use of the subcohort post-1959 is reasonable due to the lack of exposure information 27 
in many of the workers in earlier years; out of 991 workers hired before 1960, 706 had all department 28 
and job assignments listed as unknown.  29 
 30 
The SAB agrees that lung cancer and mesothelioma should be used as endpoints for derivation of the 31 
IUR. Since determining the cancer outcome from mortality rather than incidence data may have resulted 32 
in an undercount of both cancer outcomes, the SAB recommends more detailed discussion on how the 33 
use of mortality data could impact the derived IUR. It also would have been useful to know other major 34 
categories of mortality in this cohort.  35 
 36 
Use of Laboratory Animal and Mechanistic Studies 37 
 38 
The SAB agrees that the database of laboratory animal and mechanistic studies pertaining to LAA is 39 
appropriately presented in the report and its Appendices for support of its analysis of the human effects 40 
observed. However, the SAB finds the body of the document deficient in not utilizing what is known 41 
about the dimensions of the administered fibers from Appendix D. It is now widely accepted that 42 
differences in biological potency among the various amphibole fiber types are due primarily to 43 
differences in dimensions, especially in fiber length distributions. The SAB also recommends that 44 
Section 4.6.2.2 be modified to reflect that there are insufficient data to determine the mode of action for 45 
LAA. 46 
 47 
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An understanding of the basic carcinogenic mechanisms of LAA will be extremely useful in deriving a 1 
realistic risk assessment. In light of the lack of data on the mode of action of LAA, the SAB 2 
recommends that action be taken to fill the gaps in knowledge by performing research in appropriate 3 
lung cell types in vitro (e.g., mesothelial cells, macrophages, fibroblasts) and in rodents in vivo that will 4 
elucidate basic pathological pathways. Furthermore, animal inhalation studies should be performed with 5 
LAA concentrations relevant to human environmental and occupational exposures in order to identify 6 
key physical and chemical aspects of LAA that mediate disease, including the role of fiber length in 7 
initiating and exacerbating biological lesion formation and progression.      8 
 9 
Inhalation Reference Concentration (RfC)  10 
 11 
Estimates of Human Exposure Concentration 12 
 13 
The approach described (in Appendix F of the EPA document) for exposure reconstruction is detailed 14 
and specific. Due to large uncertainties associated with the unmeasured pre-1972 exposures, the SAB 15 
agrees that the draft document appropriately eliminates this set of estimates and adheres only to 16 
exposure estimates based on measured concentrations for the derivation of the RfC.  17 
 18 
In Appendix F, natural-log-transformed exposure data were used to calculate the geometric mean for the 19 
job groups for use in developing the cumulative exposure metric (fiber/cc-years). The EPA should re-20 
evaluate the raw exposure data and review pertinent sampling documentation to bolster its use of the 21 
geometric mean to represent the job group exposures, rather than an estimate of the arithmetic mean, and 22 
consider whether a sensitivity analysis using the minimum variance unbiased estimator (MVUE) of the 23 
mean is warranted in the development of the cumulative exposure metric. The SAB recommends that the 24 
EPA consider sensitivity analyses of additional exposure metrics, such as no exposure since 1980 in any 25 
cohort members, and alternative weighting schemes (e.g., residence time weighting). 26 
 27 
Exposure-Response Modeling 28 
 29 
The SAB recommends that the document provide a clearer description of how the Michaelis-Menten or 30 
another alternative model was chosen as the “best” model. According to EPA’s Benchmark Dose 31 
Technical Guidance, the point of departure (POD) from the model with the smallest Akaike Information 32 
Criteria (AIC) should be selected if, among models that adequately fit the data, the lower 95% 33 
confidence limits of the benchmark doses (BMDLs) are all sufficiently close given the needs of the 34 
assessment. Otherwise, the lowest BMDL should be used as the POD. The lower 95% confidence limits 35 
of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor of 36 
three. If the EPA can defend this range as being “sufficiently close,” then its choice of the POD is 37 
consistent with the technical guidance; if not, then according to the decision tree, the lowest BMCL 38 
should be used as the POD.  39 
 40 
The SAB recommends a more thoughtful approach and discussion of model selection, including 41 
considering that biological/epidemiological plausibility, combined with careful examination of the data, 42 
should play important roles along with the AIC in determining the choice of models. Likewise, the fitted 43 
Michaelis-Menten model has an upper plateau of 60% LPT incidence, which is lower than the 44 
prevalence of 85% reported in a study of highly exposed asbestos insulation workers. The Marysville 45 
cohort does not support precise estimation of the plateau. Thus, the EPA should consider fixing the 46 
plateau level.  47 
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 1 
The SAB recommends that model features also should be considered when choosing a model. The SAB 2 
suggests examining other exposure metrics besides the simple cumulative exposure, such as time 3 
weighting of exposures. The SAB suggests a thoughtful approach may lead to the selection of the 4 
dichotomous Hill model with the plateau fixed at a literature-based value. In addition, the document uses 5 
a 10% Extra Risk (ER) as the benchmark response level (BMR) which is in line with EPA’s Benchmark 6 
Dose Technical Guidance for the analysis of quantal datasets from animal studies. However, according 7 
to this technical guidance, a BMR of 1% ER is typically used for human quantal response data since 8 
larger ERs, such as 10%, would often involve upward extrapolation. The authors of the draft document 9 
should explain what features of the dataset or outcome variable led them to choose a BMR that is 10 
considerably greater than the norm for epidemiological data. 11 
 12 
Alternative Modeling Approach 13 
 14 
The SAB agrees that the rationale for performing additional analyses of the full Marysville cohort is 15 
scientifically justified; the analysis of the entire cohort increases the number of cases of LPT available 16 
for analysis and substantiates the RfC estimated using the subcohort. However, the rationale for the 17 
agency’s analysis methods is not well justified. The EPA should clarify the scientific basis for the use of 18 
time since first exposure (TSFE) in the models. The SAB also finds the method for incorporating TSFE 19 
into the full cohort analysis is not well justified and recommends that the analysis be revised. In the draft 20 
document, the EPA uses TSFE as a predictor for the plateau in the Cumulative Normal Michaelis-21 
Menten model. The plateau provides the maximum proportion of the population that would experience 22 
LPT given sufficient exposure and time to develop the disease. No biological justification is given for 23 
why this maximum proportion would vary with TSFE. The SAB recommends that the EPA consider a 24 
dichotomous Hill model that allows the slope to be estimated as an alternative to the Michaelis-Menten 25 
model. The SAB also recommends following the approaches for the subcohort analysis, such as fixing 26 
the plateau using literature values.  27 
 28 
Evaluation of Potential Confounders and Covariates 29 
 30 
The SAB recommends a revised strategy for evaluation of confounders and covariates. The quantity of 31 
interest in the analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various 32 
covariates should be made with respect to this quantity. The SAB suggests that the covariates fall into 33 
two classes: exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related 34 
covariates [age, body mass index (BMI), gender, and smoking status]. The SAB also provides 35 
recommended revised strategies for considering these two classes of covariates that follow directly from 36 
consideration of the quantity of interest. 37 
 38 
In addition, the SAB recommends the justification for considering BMI as a covariate be briefly 39 
explained. TSFE is an important determinant of LPT because individuals’ lung tissues exposed at an 40 
earlier age might be more susceptible to the damaging effects of asbestos fibers, and because asbestos’ 41 
effect over time is increasingly damaging. TSFE is correlated with exposure since subjects with the 42 
longest TSFE were exposed in the early years of the cohort when exposure levels were higher. The SAB 43 
does not agree with the use of the Cumulative Normal Michaelis-Menten model to adjust for TSFE 44 
because it makes the assumption that it only affects the plateau, an assumption that lacks biological 45 
support. Instead, the SAB recommends that EPA consider alternative approaches to account for TSFE. 46 
The SAB suggests the discussion on the evidence linking pleural changes and smoking be moved into 47 
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the body of the report. The SAB does not consider gender to be a serious concern as it is reasonable to 1 
assume that females and males have similar risks of LPT.  2 
 3 
Conversion from Cumulative Occupational Exposure to Lifetime Exposure 4 
 5 
The modeled POD is based on cumulative exposure estimates for the worker cohort examined. The SAB 6 
recommends using the full 70-year lifetime when converting cumulative to continuous exposure rather 7 
than 60 (70 minus the lag of 10 used for exposure in the POD derivation) i.e., do not correct for the lag 8 
of 10 for a 10-year lagged exposure.  9 
 10 
Selection of Uncertainty Factors 11 
 12 
A composite uncertainty factor of 100 (an intraspecies uncertainty factor of 10 to account for human 13 
variability and sensitive subpopulations; and a database uncertainty factor of 10 to account for database 14 
deficiencies) was applied to the POD for derivation of the RfC. Although it may be difficult to identify 15 
specific data on LAA to support departure from the default value of 10 for human variability, concern 16 
for the impact on susceptible subpopulations, especially women and children, remains an issue. The 17 
SAB also recommends that the EPA consider additional data to justify the application of a database 18 
uncertainty factor (UFD) of 10. First, additional data have recently been published for the community 19 
surrounding a Minnesota expansion plant. Second, LAA is generally considered as having very similar 20 
composition, physical properties, and biological effects as those seen for other amphiboles. This 21 
consideration of additional data (Minnesota cohort and data on other amphiboles) might support a lower 22 
value, such as 3, for UFD. In addition, a subchronic-to-chronic uncertainty factor higher than 1 may be 23 
used, given that the mean and maximum exposure duration in the study are well below the lifetime 24 
exposure of interest. There also is concern that the BMR of 10% for a severe endpoint is not reflected by 25 
the choice of a LOAEL- to- NOAEL uncertainty factor (UFL) of 1. It appears appropriate to consider 26 
either a lower BMR or the application of a larger uncertainty factor (UFL) for this endpoint. Thus, this 27 
question deserves additional consideration and more thorough analysis than it receives in the assessment 28 
report. 29 
 30 
Characterization of Uncertainties 31 
 32 
Overall, the SAB found the discussion on uncertainties in the methodology and approach on the 33 
derivation of the RfC to be thorough, detailed and logical. However, the RfC uncertainty assessment can 34 
be strengthened. A key consideration of any assessment is whether the estimated RfC is adequately 35 
protective of public health. The SAB recommends that additional work be done to substantiate the RfC 36 
estimate through additional sensitivity analyses and discussion of results and insights from other datasets 37 
and studies. In sensitivity analyses, EPA can consider alternative exposure metrics (prioritizing 38 
residence time weighted metrics and excluding exposures after 1980), methods to fine-tune the RfC 39 
estimate from the subcohort (particularly fixing rather than estimating the plateau), and added sensitivity 40 
analyses for the full cohort. An additional source of uncertainty—the uncertainty in the RfC due to 41 
relying on a single study— also should be considered.  42 
 43 
With respect to exposure assessment, variations in analytical methods and environmental conditions are 44 
substantial contributors to uncertainty because of differences between the 1970s and today. PCM was 45 
the only acceptable method for measuring airborne fiber concentrations until the 1980s, when fiber 46 
concentrations were much higher than they are now. At the 1970’s study site, the vast majority of fibers 47 
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were almost certainly LAA, so PCM’s inability to identify asbestos did not create much uncertainty. 1 
Today, even ambient air sampling will yield fiber concentrations that exceed the RfC. Thus, it is 2 
important that transmission electron microscopy (TEM) be used to identify and count amphibole 3 
asbestos fibers longer than 5, 10, and 20 µm in air samples for RfC purposes.  4 
 5 
Inhalation Unit Risk (IUR) 6 



 7 
Exposure-Response Modeling 8 
 9 
The SAB supports the agency’s reliance on the Libby worker subcohort for derivation of the IUR 10 
because of its focus on good quality exposure data that are, specific for LAA. However, it is important 11 
to acknowledge that this small subcohort may have its own limitations as a basis for modeling exposure-12 
response relationships. When selecting the models with which to characterize exposure-response 13 
relationships, a larger population over a lifetime should be considered.  14 
 15 
The SAB agrees that the agency clearly described the methods used to conduct the exposure-response 16 
modeling for lung cancer and mesothelioma. However, the SAB recommends that the agency consider 17 
other models and provide more justification for its choice of statistical models to characterize the 18 
exposure-response function. First, the SAB recommends that the agency more clearly explain why, 19 
when considering model selection, it appeared to discount the epidemiological evidence for 20 
mesothelioma that suggests the lifetime risk of developing the disease is increased for those whose 21 
exposure is first received earlier in life. The SAB recommends that the agency evaluate the time 22 
dependence of disease by providing tabulation of mesothelioma mortality rates and lung cancer SMRs 23 
by time since first exposure, duration of exposure, and period of first exposure for both the full and sub-24 
cohort.  25 
 26 
A second and related point is that there are several other models—e.g., Weibull and two stage clonal 27 
expansion (TSCE)—that could have been used instead of or in addition to the Poisson and Cox models, 28 
and that these models might have provided very different estimates of risk that are not discussed. Use of 29 
the TSCE model, for example, could allow for a more direct evaluation of, and possibly justification for, 30 
age-dependency of the IUR. 31 
 32 
Third, the SAB finds that the agency had been overly constrained by reliance on model fit statistics as 33 
the primary criterion for model selection. The SAB recommends graphical display of the fit to the data 34 
for both the main models and a broader range of models in the draft document to provide a more 35 
complete and transparent view of model fit.  36 
 37 
Having made these points, the SAB recognizes that the agency did conduct extensive sensitivity 38 
analyses of their chosen models in various ways to characterize exposure in the Libby cohort. Consistent 39 
with their model and the EPA’s Guidelines for Carcinogen Risk Assessment, these sensitivity analyses 40 
largely relied on the assumption that the effect of exposure can be modeled as a function of cumulative 41 
dose. These analyses, coupled with comparisons of IUR estimates using other published approaches to 42 
analysis of the same cohort, provide some reassurance. However, the analyses rely on essentially the 43 
same underlying models. They do not address the fundamental question of model uncertainty – that is, 44 
whether any one model can or should be assumed to represent the exposure-response relationship for 45 
LAA. This issue is of particular concern for the estimation of risks from partial lifetime exposure where 46 
risk is essentially assumed to be independent of when in the course of a lifetime exposure occurs. 47 
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Recommendations for addressing model uncertainty are discussed under response to charge question 5 1 
in Section 3.2.6.5.  2 
 3 
Approach for Quantification of Inhalation Unit Risk 4 
 5 
In order to derive an IUR that represents the combined risk of mortality from lung cancer and 6 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 7 
for Carcinogen Risk Assessment (USEPA, 2005) by linear extrapolation from the corresponding POD. 8 
The IUR was then determined as a combined upper bound risk estimate for mortality considering both 9 
cancers. The SAB considers the approach to be consistent with the agency’s own guidance, and found 10 
the description of the procedure used to be clear. However, the SAB recommend the EPA should 11 
acknowledge that the assumption of independence is a theoretical limitation of the analysis and should 12 
provide a fuller justification for this assumption. EPA may cite the cancer risk assessment guidelines and 13 
the NRC (1994) analysis as suggesting the impact of this issue is likely to be relatively small. As a 14 
sensitivity analysis, the EPA should consider quantitatively accounting for dependence in the risks of 15 
mesothelioma and lung cancer mortality, either using a method which models the dependence explicitly 16 
or a bounding study that evaluates the numerical consequences of the assumption of independence. 17 
 18 
Potential Confounding by Smoking 19 
 20 
The SAB agrees that the agency’s use of the Richardson (2010) method for exploring possible 21 
confounding for smoking was appropriate. However, the SAB finds the statement that there is no 22 
evidence of confounding by smoking is too strong, and relies more heavily than it needs to on the p-23 
values that are marginally non-significant. More compelling is the observation of a negative association 24 
with COPD. It is possible that negative confounding is occurring, in which case the risk of lung cancer 25 
associated with asbestos exposure would be understated.  26 
 27 
Adjustment for Mesothelioma Mortality Under-ascertainment 28 
 29 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 30 
coding in death certificates. The procedure is not described in any detail, but can be found in Kopylev et 31 
al. (2011). A total of 18 mesotheliomas were observed in the Libby cohort from 1980 to 2006. The 32 
estimated number of 24 mesotheliomas was obtained after using a Monte Carlo analysis. The ratio of 24 33 
to 18 yields the median of 1.33. The study by Kopylev et al. (2011) also provides a figure of 1.39 in 34 
Table 3, which is the mean later reported in the EPA document. The EPA method appears to be 35 
scientifically supported, but is not clearly described. The SAB recommends that this section be 36 
expanded to provide a more detailed statement of how the numbers were calculated.  37 
 38 
Characterization of Uncertainties 39 
 40 
The EPA has summarized the many sources of uncertainty and, sometimes quantitatively, the direction 41 
and likely impact of these sources of uncertainty. However, the sensitivity analyses do not take into 42 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis so the 43 
overall distribution of uncertainty in the estimated IURs remains unknown. The SAB notes that an 44 
important source of uncertainty, that of model uncertainty, might not be accounted for in the use of the 45 
95% upper confidence limit (UCL) on the IUR and the combined IUR. The SAB recommends that a 46 
more straightforward and transparent treatment of model uncertainty would be to estimate risks using a 47 
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more complete set of plausible models for the exposure-response relationship, including the Poisson 1 
models. This sensitivity analysis would make explicit the implications of these key model choices. 2 
 3 
Long-Term Research Needs 4 
 5 
The SAB identifies long-term research needs for epidemiological studies, mode of action, and   6 
measurement methods for LAA.  7 



• The National Institute for Occupational Safety and Health (NIOSH) and Agency for Toxic 8 
Substances and Disease Registry (ATSDR) should continue to monitor mortality among Libby 9 
workers and residents of Libby and Troy, respectively, to determine the number of new lung 10 
cancers, mesotheliomas, and non-malignant pulmonary diseases in these two populations. In 11 
addition to a dose-response evaluation of Libby workers, an overall SMR should be calculated 12 
for lung cancer in this population by comparison to both the Montana and U.S. populations. An 13 
analysis specific for community, non-occupationally exposed, individuals should be extended 14 
through 2011. Early-life exposure to LAA could possibly be obtained from surrogate interview 15 
information from the community population. Smoking, occupational, and residential histories 16 
should be obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease. A 17 
non-malignant respiratory health update since 2001 would be useful.   18 



• The SAB recommends future research on mode of action on LAA to focus on biomarkers that 19 
are more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer 20 
endpoints (e.g. mesothelioma). Inhalation studies in animal models that can provide both 21 
quantitative as well as mechanistic insight should be included.  22 



• EPA should develop a TEM method that provides equivalent data to PCM. This TEM method 23 
must recognize fundamental differences between TEM and PCM analysis, and define differences 24 
between these two methods in analyzable areas, methodology in measuring complex fibrous 25 
structures and obscured fibers. This method should also define changes in PCM resolution over 26 
time, analysis parameters, and inter-laboratory variations and their causes. 27 



28 
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2. INTRODUCTION 1 
 2 
EPA’s Office of Research and Development requested the Science Advisory Board (SAB) to review the 3 
Draft IRIS Toxicological Review of Libby Amphibole Asbestos (hereafter referred to as the draft 4 
document). The draft document is based on a comprehensive review of the available scientific literature 5 
on the health effects of Libby Amphibole asbestos (LAA), a term used to refer to the mixture of 6 
amphibole mineral fibers of varying elemental composition (e.g., winchite, richerite and tremolite) that 7 
have been identified in the Rainy Creek complex near Libby, Montana. The draft document provides the 8 
scientific and quantitative basis for toxicity values that will be entered into EPA’s online Integrated Risk 9 
Information System (IRIS) database. Specifically, this draft IRIS assessment provides an overview of 10 
sources of exposure to LAA, and characterizes the hazard posed by exposure to LAA for carcinogenicity 11 
and noncancer health effects based on the available scientific evidence. The assessment includes the 12 
derivation of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 13 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 14 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to LAA. 15 
 16 
In response to the agency’s request, the SAB convened an expert panel (the Libby Amphibole Asbestos 17 
Review Panel) to conduct the review. The SAB panel discussed its responses to the EPA’s charge 18 
questions (see Appendix A) during a February 6-8, 2012 face-to-face meeting and on public 19 
teleconferences on May 1, May 8, and July 25, 2012. There were two general charge questions on the 20 
organization, presentation, and clarity of the draft document, as well as specific charge questions that 21 
focus on: mineralogy and toxicokinetics, hazard assessment of non-cancer and cancer health effects, 22 
exposure-response assessment for derivation of an RfC for non-cancer endpoints, cancer weight of 23 
evidence classification, mode of action of LAA carcinogenicity, and exposure-response assessment for 24 
derivation of an IUR for LAA.  25 
 26 
The Executive Summary highlights the SAB’s major findings and recommendations. The SAB’s full 27 
responses to the charge questions are detailed in Section 3 and brief recommendations on long-term 28 
research needs are provided in Section 4.  29 
  30 
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3. RESPONSES TO EPA’S CHARGE QUESTIONS 1 



3.1. General Charge Questions 2 



3.1.1. Overall Clarity 3 
Question 1. Is the Toxicological Review logical, clear, and concise? Has EPA clearly, and in sufficient 4 
detail, presented and synthesized the scientific evidence for health hazards from Libby Amphibole 5 
asbestos? 6 



In general, the SAB finds the toxicological review to be well-written, logical and appropriately 7 
referenced relative to the health hazards and exposure response of Libby Amphibole asbestos (LAA). 8 
However, the SAB has identified sections where extraneous and repetitive materials could be deleted. 9 
Examples include the following: 10 
 11 



• For Section 3, since the focus of the draft document is on Libby amphibole fibers, it would be 12 
better to limit the literature reviews and discussions to those dealing with the family of 13 
amphibole asbestos fibers. Chrysotile asbestos fibers are very different from amphibole fibers in 14 
terms of their airborne concentration measurement errors and uncertainties, much lower 15 
biopersistance, faster clearance, different translocation pathways, and lower health risks.  16 



• There are a large number of analyses in Section 4,  nine community studies (4.1.4) and two case 17 
reports (4.1.5), that appear to offer nothing new, with no detailed exposure information and an 18 
exposed population, respectively.  19 



• Discussions that offer little or no new insights into the toxicology of asbestos should be briefly 20 
summarized.  21 



• Some sections are repetitive (e.g., Section 5.4.4 and 5.4.5). 22 



Regarding clarity and sufficient detail in the presentation and synthesis of the scientific evidence for 23 
health hazards from LAA, the SAB finds the scientific evidence for health effects of LAA to be 24 
reasonably well presented. However, the SAB has identified areas where the draft document could be 25 
clarified and some aspects of EPA’s analysis that require more explanation and justification, as provided 26 
in the responses to specific questions in subsequent sections.  In addition, the SAB has comments on the 27 
following areas: 28 
 29 
Relevance of Other Literature Related to Amphiboles 30 



 31 
• The toxicological review does not make clear the relevance of the extensive literature on the 32 



health effects of other amphibole fibers.  There are numerous publications on the mode of action 33 
of other amphiboles, inhalation studies in rodents, and epidemiological studies of populations 34 
exposed to amphiboles environmentally. Literature on epidemiological studies of other 35 
amphiboles is particularly useful for model selection for dose-response assessment of LAA.  36 



Early Lifestage Susceptibility 37 
 38 
• There is inconsistency in the tone of the conclusions in Section 4.7.1.1 (Lifestage Susceptibility) 39 



and in Section 6.3.3 (Applications to Early Lifetime and Partial Lifetime Environmental 40 
Exposure Scenarios for IUR) to either support or refute early lifestage susceptibility. We 41 
recognize that no firm conclusion can be drawn about differential risk of adverse health effects 42 
after early life stage exposure to LAA compared to exposure during adulthood, due to the limited 43 
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and inconclusive studies on other forms of asbestos. However, the limited evidence pointing to 1 
excess risk for exposures during childhood that is available needs to be considered when 2 
considering a margin of safety.  3 



Recommendations 4 
 5 



• The draft document would benefit from greater usage of graphs and figures to highlight 6 
conclusions. A figure describing the two major occupational groups studied, including their time-7 
lines of exposure, would be very helpful. 8 
 9 



• Add discussion of known amphibole fiber toxicity determinants [dose, durability, dimension 10 
(especially length), surface chemistry]. 11 
 12 



• Add some additional causes of death (e.g., COPD) to full- and sub-cohorts (Table 5-6, 5-8). 13 
 14 



• The section on susceptible populations could be better organized and more succinctly 15 
summarized. The section should especially focus on childhood asbestos exposure, the asbestos 16 
susceptibility issue most relevant to this EPA document, and probably the topic where there is at 17 
least some (albeit limited) data. 18 
 19 



• Encourage the continued monitoring of relevant Libby residents for early onset asbestos 20 
associated diseases. 21 
 22 



• Re-evaluate other models that might be a better fit for determination of early lifestage 23 
susceptibility.  24 
 25 



• The draft document could be enhanced with quantitative comparison of the environmental 26 
exposures that have taken place in other geographic regions of the world (i.e., the Anatolia 27 
region of Turkey and Greece) (Sichletidis et al., 2006; Constantopoulos, 2008; Gogou et al., 28 
2009; Carbone et al., 2011; Metintas et al., 2008, 2010, 2012) with the Libby, Montana, 29 
community with regard to airborne tremolite. This comparison should include numbers of fibers 30 
and fiber size distribution in relation to of health effects. 31 
 32 



• The final proposed IUR should be compared with those calculated for other types of amphibole 33 
asbestos. A table comparing these results with the results from the earlier 1988 EPA analysis 34 
(USEPA, 1988) on asbestos would be helpful.  35 



3.1.2. Additional Literature 36 
Question 2. Please identify any additional peer-reviewed studies from the primary literature that should 37 
be considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 38 
 39 
The SAB has identified additional studies to be considered in the assessment: 40 
 41 
Adgate, JL; Cho, SJ; Alexander, BH; Ramachandran, G; Raleigh, KK; Johnson, J; Messing, RB; 42 
Williams, AL; Kelly, J; Pratt, GC. (2011). Modeling community asbestos exposure near a vermiculite 43 
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processing facility: Impact of human activities on cumulative exposure. J Expo Sci Environ Epidemiol 1 
21: 529-535. 2 
 3 
Alexander, BH; Raleigh, KK; Johnson, J; Mandel, JH; Adgate, JL; Ramachandran, G; Messing, RB; 4 
Eshenaur, T; Williams, A. (2012). Radiographic evidence of nonoccupational asbestos exposure from 5 
processing Libby vermiculite in Minneapolis, Minnesota. Environ Health Perspect 120: 44-49 6 
 7 
Antao,VC; Larson,TC; Horton, DK.(2012). Libby vermiculite exposure and risk of developing asbestos-8 
related lung and pleural diseases. Curr. Opin. Pulmonary Med. 18:161-167, PMID: 22139761. 9 
 10 
Berman, DW (2011). Apples to apples: The origin and magnitude of differences in asbestos cancer risk 11 
estimates derived using varying protocols. Risk Analysis 31: 1308-1326. 12 
 13 
Cyphert,JM; Padilla-Carlin, DJ; Schladweiler, MC; Shannahan, JH; Nyska, A; Kodavanti, UP; Gavett, 14 
SH. (2012). Long-term response of rats to single intratracheal exposure of libby amphibole or amosite. J 15 
Toxicol Environ Health A 75: 183-200. http://dx.doi.org/10.1080/15287394.2012.641203. 16 
    17 
Marchand, LS; St-Hilaire,S; Putnams, EA., et al.(2012). Mesothelial cell and anti-nuclear autoantibodies 18 
associated with pleural abnormalities in an asbestos exposed populationof Libby MT. Toxicology Letters 19 
208: 168-173. 20 
 21 
Shannahan, JH; Nyska, A; Cesta, M; Schladweiler, MC; Vallant, BD; Ward, WO; Ghio, AJ; Gavett, SH; 22 
Kodavanti, UP. (2012). Subchronic pulmonary pathology, iron overload, and transcriptional activity 23 
after libby amphibole exposure in rat models of cardiovascular disease. Environ Health Perspect 120: 24 
85-91. 25 
 26 
Shannahan, JH; Ghio, AJ; Schladweiler, MC; Richards, JH; Andrews, D; Gavett, SH; Kodavanti, UP. 27 
(2012).Transcriptional activation of inflammasome components by Libby amphibole and the role of 28 
iron. Inhalation Toxicology 24:60-69, PMID: 22168577 29 
 30 
Webber, JS;  Blake, DJ;  Ward, TS; Pfau, JC. (2008). Separation and Characterization of Respirable Amphibole 31 
Fibers from Libby, Montana. Inhal. Toxicol. 20: 8, 733 - 740. 32 
 33 
Zeka A; Gore R; Kriebel D (2011). The two-stage clonal expansion model in occupational cancer 34 
epidemiology: results from three cohort studies. Occupational and Environmental Medicine 68:618-24. 35 



3.2. Specific Charge Questions 36 



3.2.1. Mineralogy  37 
Question 1a. Please comment on whether the presentation of the available data on the mineralogy of 38 
Libby Amphibole asbestos is clear, concise and accurate.  39 
 40 
Section 2, Geology and Mineralogy of Libby Amphibole Asbestos, provides a discussion of the 41 
mineralogical and geological aspects of Libby Amphibole. In general, the SAB finds that this section 42 
provides an important foundation for understanding the nature of Libby Amphibole asbestos (LAA) as 43 
related to evaluation of potential exposures. There are places where the clarity and accuracy of the 44 
section can be improved, and these are detailed below. 45 
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 1 
There is a mismatch between the mineralogical detail embodied in the definition of mineral species and 2 
the detail available relative to specific exposures in Libby. Specifically, mineral species define a very 3 
specific structure (e.g., amphibole) and a specific composition or range of compositions (e.g., winchite 4 
or tremolite). Given that these factors affect a mineral’s physical and chemical behavior, they may in 5 
principle be factors to consider for potential hazard. The SAB recognizes that this level of detail is not 6 
typically available for toxicity studies to allow its application to the evaluation of LAA per se. In 7 
general, however, the observed unique aspects of amphibole asbestos support the evaluation of LAA 8 
through comparison with other amphiboles based on particle morphology and amphibole designation. 9 
Nevertheless, the SAB encourages a rigorous and accurate description of LAA in Section 2, perhaps 10 
while noting the potential ambiguities in the use of mineral-species names in other studies.  11 
 12 
Comments on the subsections follow: 13 
 14 



• Discussions of mineralogy and morphology in Sections 2.2.1.1. and 2.2.1.2. are good, with 15 
appropriate discrimination between methods/definitions that are applied to field samples versus 16 
terms/definitions that are applied to environmental samples (lines 4 and 5 of page 2-10). 17 



 18 
• Section 2.1 is generally sufficient for providing a background on historical aspects of the mining 19 



operations in Libby, Montana. 20 
 21 



• Section 2.2 needs significant modification. This section should lay a foundation for 22 
understanding the nature of Libby Amphibole (e.g., mineralogical characteristics such as 23 
composition and morphology), information on how the material may vary spatially and 24 
temporally (with respect to mining operations), and other factors that may impact exposures. The 25 
section does contain much relevant information. There are parts of the section that are incorrect 26 
and misleading; recommendations to address these issues include: 27 



o Consistent use of terminology associated with particle morphology. The section mixes a 28 
number of terms that address particle morphology, and these are critically important in 29 
assessing potential exposures and subsequent impacts. As an example, “fibers (e.g., 30 
acicular…)” implies fibrous and acicular are the same, when in conventional usage they are 31 
different (e.g., see Veblen and Wyllie, 1993). A tight use of terms that are defined up front 32 
should be followed, recognizing that a lax use of terms may nevertheless exist in the 33 
literature cited. A partial attempt is provided in Section 2.2.1.2, but it could be expanded and 34 
carefully vetted with respect to accepted terminology. The four most important terms to lay 35 
out clearly are fibrous, acicular, prismatic, and asbestiform. If the report’s intent is to note 36 
differences in these terms, they should be discussed; if the conclusion is that there are poorly 37 
defined distinctions, that topic also should be discussed. One specific example of inaccurate 38 
usage is the term “prismatic,” which by definition is “prism”-shaped (meaning parallel sides; 39 
it is incorrectly used in multiple places). 40 



o Double-check all mineral formulae. There are numerous incorrect compositions in the report; 41 
although some of these may be typos (which, of course, should be fixed), some may be 42 
incorrectly reported. An example of one incorrect formula is that attributed to vermiculite 43 
(which is listed incorrectly as:  [(Mg,Fe,A)3(Al,Si)2O10(OH)2•4H2O]. 44 
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o Double check that all mineral-species definitions used are accepted mineralogical standards. 1 
Mineral species are fundamental terms that describe a material with a specific structure and a 2 
specific composition or ranges of compositions; both factors are primary determinants of a 3 
material’s properties. Indeed, at the heart of this report is the definition of likely exposures to 4 
(and risks from) inhaled particles and other fibers based on the use of mineral-species names. 5 
The problems in this category are probably most widespread in Section 2.2.1.1, which details 6 
amphibole mineralogy (which is central to the report). For example, anthophyllite is not a 7 
Libby amphibole. 8 



 9 
• The SAB appreciates the discussions that highlighted the complexity and variability of LAA in 10 



the context of compositional solid solutions, emphasizing that even the use of mineral-species 11 
names for LAA may mislead readers to believe that LAA is represented by a few discrete 12 
materials as opposed to a mixture of materials with varying compositions. Overall, the 13 
mineralogy section could benefit from some technical editing. It presents some irrelevant 14 
material (e.g., section 2.2.1, which is a general description of silicate mineral hierarchy), omits 15 
some critical information (e.g., section 2.2.1.1 does not provide the mineralogical definitions of 16 
key minerals like winchite or richterite), and presents some erroneous and irrelevant 17 
characterizations (e.g., some of the vermiculite-mineralogy descriptions in section 2.2.2). 18 



 19 
• The report provides a good summary of available information on the LAA. One specific 20 



observation that could be added is one reported by Sanchez et al. (2008), namely that they 21 
observed no correlation between morphology (fibrous vs. prismatic) and major-/minor-element 22 
chemistry. Webber et al. (2008) similarly concluded that there was no correlation between 23 
mineral species and fiber width for respirable fibers. In other words, this is consistent with the 24 
implication that the large set of compositional data from Meeker et al. (2003) shown in the report 25 
reflects the range of compositions associated with inhaled-fiber exposures. 26 



 27 
• Discussion on page 2-10 glosses over a serious shortcoming of phase contrast microscopy 28 



(PCM): its inability to detect fibers narrower than ~0.25 μm. These thin fibers are among the 29 
most biologically potent according to the Stanton-Pott hypothesis. The fact that only a third of 30 
the Transmission Electron Microscopy (TEM)-visible Libby fibers were PCM-visible is buried 31 
in McDonald et al. (1986). Furthermore, Text Box 2-2 does not adequately contrast the 32 
capability of EM versus PCM. EM’s capability to yield elemental composition via Energy 33 
Dispersive Spectroscopy (EDS) and Wavelength Dispersive X-ray Spectroscopy (WDS) 34 
provides information to identify different asbestos types. PCM, in contrast, cannot even 35 
determine if the fiber is mineral. Furthermore, the Selected Area Electron Diffraction (SAED) 36 
capability of TEM allows determination of crystalline structure, e.g., amphibole versus 37 
serpentine. Finally, Box 2-2 incorrectly states that scanning electron microscopy (SEM) 38 
“produces three-dimensional (3-D) images”. Rather, SEM produces 2-D images that reveal 39 
surface structure of particles. 40 



 41 
• The electron microscopy section on page 2-11 could be clarified. SEM and TEM provide higher 42 



magnification to allow better particle morphological analysis. Electron diffraction allows 43 
mineralogical assessment. Energy dispersive X-ray analysis allows elemental composition 44 
determination, which can corroborate the mineralogical determination. X-ray diffraction (XRD) 45 
mentioned in this section is useful for bulk sample mineralogy measurements. 46 
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3.2.2. Toxicokinetics 1 
Question 1b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 2 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 3 
this overview of general fiber toxicokinetics is clear, concise and accurate.  4 



 5 
The discussion of general fiber toxicokinetics is not clear, nor concise, especially since it fails to 6 
distinguish between chrysotile and amphibole fibers. Furthermore, it is inaccurate in too many places, as 7 
noted below. 8 
 9 



• In view of the fact that the focus of the document is on Libby Amphibole fibers, it would be 10 
better to limit most of the literature reviews and discussions to those dealing with the various 11 
kinds of amphibole asbestos fibers. Chrysotile asbestos fibers, which are not a significant 12 
complication in exposures to Libby vermiculate, are very different from amphibole fibers in 13 
terms of their: (a) airborne concentration measurement errors and uncertainties; (b) much lower 14 
biopersistance; (c) clearance and translocation pathways and rates; and (d) risks. One rationale 15 
for the exclusion of chrysotile fibers from this document of the literature on risks associated with 16 
exposures to chrysotile is that most of the risks have been associated with amphibole fibers 17 
within the chrysotile ores than to the much more numerous chrysotile fibers that dominate the 18 
measured airborne fiber concentrations. 19 



 20 
• There are some notable misstatements and omissions of knowledge on fiber deposition and 21 



dosimetry in the document.  22 
 23 
o The authors should draw on more authoritative and comprehensive reviews in the literature 24 



(e.g., Lippmann, 2009; Mossman et al., 2011). One misstatement in the draft is that 25 
impaction is affected by fiber length. Another is that interception is affected by aspect ratio. 26 
The document should cite the work by Sussman et al. (1991a,b) that demonstrates that 27 
interception of amphibole (crocidolite) fibers is only demonstrably in excess when fiber 28 
lengths are >10 um. Also, the report should cite the work of Brody and colleagues (Brody et 29 
al., 1981; Brody and Roe, 1983; Warheit and Hartsky, 1990) on chrysotile fiber deposition in 30 
the alveolar region in rodents. In terms of deposition sites, there should be no significant 31 
difference between chrysotile and amphibole fibers.  32 
 33 



o Another misstatement is that mucociliary clearance is complete within minutes or hours 34 
rather than the true time frame of hours to a few days (Albert et al., 1969). The authors also 35 
need to acknowledge that particles depositing in the alveolar region can reach the 36 
tracheobronchial tree in two ways: (a) on surface fluids drawn onto the mucocilary escalator 37 
by surface tension, and (b) by passing through lymphatic channels that empty onto the 38 
mucociliary escalator at bronchial bifurcations. The report also should acknowledge that 39 
macrophage-related clearance of fibers is only applicable to short fibers that can be fully 40 
phagocytosed. Nearly all of the references to chrysotile in the discussion of translocation 41 
should be deleted. The Libby asbestos fibers are essentially all amphibole fibers, and there is 42 
very little commonality among serpentine and amphibole fibers in terms of translocation or 43 
long-term retention.  44 
 45 



o There are also toxicokinetic misstatements in Section 4.2 describing cancer bioassays in 46 
animals. The section should cite the inhalation study of Davis et al. (1985) with fibrous 47 
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tremolite, which is very similar to Libby amphibole. Also, this section should discuss the 1 
tremolite inhalation study of Bernstein et al. (2003, 2005) that is cited in Table 4-16, as well 2 
as the more recent study by Bernstein et al. (2011) that demonstrated pleural translocation in 3 
rats using non-invasive means following airborne amosite asbestos exposure. The study 4 
examined animals for up to one year following a short 1-week exposure to amphibole and 5 
characterized the size of fibers that were present in parietal pleura. Non-cancer inflammatory 6 
pleural changes were demonstrated associated with fiber translocation. This paper shows 7 
rapid translocation of fibers to the pleura (at least of rodents) and it should be referenced for 8 
completeness on toxicokinetic issues. Furthermore, the results of the various studies cited in 9 
Section 4.2 are almost all very difficult to interpret with respect to the toxic effects that were, 10 
or were not, reported, since no information was provided on the key dosimetric factor of fiber 11 
dimensions in Tables 4.15 and 4.16. There were comprehensive summaries of available 12 
information on fiber dimensions of materials administered in the bioassays in Appendix D, 13 
including numbers of long fibers, but Section 4.2.5 is deficient, as a summary of animal 14 
studies for LAA and tremolite, in not discussing how the content of long fibers in the 15 
administered materials had an influence on the effects observed. 16 



3.2.3. Noncancer Health Effects of Libby Amphibole Asbestos 17 



3.2.3.1. Selection of Critical Studies and Effects 18 
Question 1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole 19 
asbestos (Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the 20 
reference concentration (RfC). Please comment on whether the selection of this study population is 21 
scientifically supported and clearly described. If a different study population is recommended as the 22 
basis for the RfC, please identify this study and provide scientific support for this choice. 23 
 24 
The rationale for the use of the Marysville, Ohio, cohort for development of the RfC was well described 25 
and scientifically supported. However, there are clear drawbacks to this cohort due to the lack of 26 
exposure sampling prior to 1972 when most of the cohort began work, the use of self-reported work 27 
histories, the end of Libby vermiculite use in 1980 and the mixture of vermiculite sources used 28 
throughout the life of the plant. These drawbacks are offset by the solely occupational exposure of this 29 
cohort, the use of better quality radiographs taken for research purposes, the use of 2000 ILO standards 30 
for reading radiographs, and  a cohort with exposures closer to environmental levels. The selection of 31 
the subcohort for the main analysis has a clear and strong rationale. (There were 118 workers who began 32 
work in 1972 or later when exposure data were available, and who had X-rays from the 2002-2005 33 
exam).The full cohort of 434 workers was used for analyses to substantiate the subcohort findings.  34 
 35 
Although the SAB agrees that the Marysville subcohort represents the best population upon which to 36 
base the RfC, there was discussion about the need for additional analyses/cohorts, but to strengthen and 37 
support the RfC. One suggestion is to use the Marysville cohort but include any X-ray abnormalities as 38 
the outcome [LPT, diffuse pleural thickening (DPT), or asbestosis]. In addition, cause of death might be 39 
assessed for those who died between the two exams. Another suggestion for providing support and 40 
perspective to the Marysville findings is to conduct analogous analyses (to the extent the data permit) of 41 
pleural abnormalities among the Libby workers cohort (Larson et al., 2012) and among the Minneapolis 42 
exfoliation community cohort (Adgate et al., 2011; Alexander et al., 2012). The Libby workers have 43 
higher, well characterized occupational exposures compared to the Marysville cohort. The Minneapolis 44 
cohort of non-workers generally had estimated exposures at the lower end of the Marysville cohort but 45 
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included women and children, thus providing a cohort more representative of the general population. 1 
However, because the Minneapolis cohort had estimated, not measured exposures, it would not be 2 
suitable for the primary RfC analysis. Similarly, because the Libby workers have both environmental 3 
and occupational exposures, this cohort should not be used for primary RfC analysis. 4 
 5 
Question 2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to 6 
be an adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural 7 
thickening is associated with restrictive lung function, breathlessness during exercise and, for some 8 
individuals, chronic chest pain. Please comment on whether the selection of this critical effect and its 9 
characterization is scientifically supported and clearly described. If a different health endpoint is 10 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 11 
support for this choice. 12 
 13 
Radiographic evidence of localized pleural thickening (LPT) in humans is the appropriate adverse and 14 
critical effect for the derivation of the RfC. This is clearly described and well supported by the lines of 15 
evidence presented in section 4.1.1.4.2. However, the SAB believes additional evidence is available to 16 
further support this view and should be reported. 17 
 18 
While other health endpoints might have been considered candidates for the critical effect for deriving 19 
the RfC, such as diffuse pleural thickening and small opacity profusion, the use of LPT is appropriate 20 
and well supported. LPT is a permanent, structural, pathological alteration of the pleura. LPT is found at 21 
a significantly elevated prevalence in exposed individuals, has the appropriate specificity and is not 22 
confounded by cigarette smoking. LPT is also associated with reduced lung function. Furthermore the 23 
findings reported in this section are compatible with the animal data showing tissue injury and 24 
inflammation.  25 
  26 
 It is important  to provide for a more detailed review of the literature to support the use of LPT as the 27 
appropriate endpoint, including studies addressing the relationship between LPT and both pathologic 28 
and physiologic abnormalities. Published studies that address the relationship between LPT and lung 29 
function suggested by the SAB include (Lilis et al., 1991b; Paris et al., 2009; Clin et al., 2011), along 30 
with those referenced in the American Thoracic Society (ATS) Statement entitled, Diagnosis and Initial 31 
Management of Nonmalignant Diseases Related to Asbestos: Official Statement of the American 32 
Thoracic Society (ATS, 2004) (Ohlson et al., 1984; 1985; Jarvolm and Sanden, 1986; Hjortsberg et al., 33 
1988; Oliver et al., 1988; Bourbeau et al., 1990; Schwartz et al., 1990; Miller et al., 1992; Van Cleemput 34 
et al., 2001; Miller, 2002; Whitehouse, 2004; Sichletidis et al., 2006; Wilken et al., 2011). Consistent 35 
with that Statement, the SAB believes that large cohort studies have shown significant reduction in lung 36 
function, including diminished diffusing capacity and vital capacity associated with LPT.   37 
 38 
The SAB also suggests that the EPA consider looking at LPT, DPT and small opacity profusion score 39 
together as an outcome. There is evidence that LPT is not always the first adverse effect that is detected 40 
on chest radiographs, and some individuals with LAA exposure can develop either DPT or increased 41 
profusion of small opacities without developing evidence of LPT. Combining outcomes is appropriate, 42 
since the goal is to define an exposure level below which LAA is unlikely to have adverse health effects.  43 
 44 
Recommendations: 45 
 46 
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• Include a more detailed review of the literature to support the selection of LPT through detailing 1 
the studies that show the relationship between LPT and both pathologic and physiologic 2 
abnormalities, and also risk of other non-cancer asbestos-related diseases.  3 



• In addition to LPT, include an analysis that uses all radiographic outcomes (LPT, DPT and small 4 
opacities), recognizing this change may have little impact on the current analysis.   5 



3.2.3.2. Use of Animal and Mechanistic Studies 6 
Question 3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 7 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 8 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 9 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 10 
mechanistic information presented is used appropriately in the draft assessment.  11 
 12 
The EPA draft document discusses the different types of minerals present in LAA and it is uncertain 13 
how the various components relate to adverse health effects. LAA contains ~6% tremolite and there 14 
is clear evidence from human and animal studies that tremolite causes adverse health effects in 15 
humans and experimental animals. However, since LAA also contains winchite (84%) and richterite 16 
(~11%), it would be prudent to determine whether these mineral forms contribute to the adverse 17 
health effects of LAA or whether there are interactive effects of winchite or richterite that modify the 18 
toxicity of tremolite. The SAB recommends that this issue be highlighted, since it is well-known that 19 
tremolite is highly fibrogenic, and causes malignant mesothelioma (MM). However, the contribution 20 
of winchite or richterite to adverse health effects is apparently unknown. 21 
 22 
 In general, the listing of the laboratory animal studies in Tables 4-15 and 4-16 and the underlying data 23 
summary in Appendix D are appropriate and complete. However, Tables 4-15 and 4-16, and the 24 
summary data in Appendix D do not include the distributions of fiber lengths, and Section 4.2.5 is 25 
therefore deficient, as a summary of animal studies for LAA and tremolite, in terms of not discussing 26 
how the content of long fibers in the administered materials had an influence on the effects observed. 27 
The report text in Section 4.2.5 is also deficient in not discussing how the contents of long fibers in the 28 
administered materials had an influence on the effects observed. Therefore, the issue of the influence of 29 
fiber dimensions, and especially of fiber length, needs to be strengthened. The LAA fiber dimensions, 30 
listed in Table D-5 (page D6) should be moved to the main text in Section 4.4 Mechanistic Data and 31 
Other Studies in Support Of the Mode of Action. A recent paper by Berman (2011), which was not cited 32 
in the draft report, suggests that cancer risk coefficients for various amphiboles are more consistent 33 
when fiber length was taken into consideration.  Berman (2011) also suggests that the health risks 34 
presented by amphibole are greater than those of chrysotile. 35 



Laboratory animal studies utilizing various stocks and strains of mice and rats as well as hamsters, 36 
by a variety of non-inhalation routes of exposure, have been used to ascertain the potential 37 
fibrogenic and carcinogenic potential of the LAA. While inhalation is regarded as the most 38 
physiologically relevant means of fiber exposure in animals, there is no published study with the 39 
LAA mixture with this route of fiber administration in experimental animals. However, there has  40 
been intratracheal instillation of LAA in short-term studies with mice and rats that resulted in airway 41 
inflammatory change consistent with earlier changes seen in tremolite-exposed animals. The lack of 42 
any inhalation data in rats or mice is an important issue, since the deposition of particles and fibers 43 
cannot be adequately addressed using intratracheal instillation of a bolus of fibers delivered in 44 
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aqueous suspension. For example, the development of pleural lesions may be quite different when 1 
comparing fibrogenic or carcinogenic fibers or other particles by inhalation versus instillation. While 2 
inhalation studies have been conducted with tremolite (e.g., Bernstein et al., 2005), the relative 3 
potency of inhaled LAA should be compared to that of tremolite. This could add new information 4 
for refining the RfC for LAA.  5 
 6 
In vitro assay systems utilizing both primary cells and established human and mammalian cell lines 7 
have been used to provide mechanistic insights on the potential mode of action of LAA. These 8 
limited in vitro studies have demonstrated the importance of fiber-cell interactions, the ability of 9 
LAA to induce reactive radical species, inflammatory gene expression, and micronuclei, a marker of 10 
genomic instability. Unfortunately, with the exception of the latter, most of these endpoints are non-11 
specific and can be demonstrated with any particles including glass fibers in short-term assays. 12 
Similarly, Section 4.4.1 (page 4-63) mentions increases in Th1 and Th2 cytokines that are not 13 
specific to the effects of LAA or other types of asbestos, but rather generalized mediators of non-14 
allergic or allergic inflammatory responses. Likewise, pro-inflammatory cytokines (e.g., interleukin-15 
8), enzymes (e.g., cyclooxygenase-2) and oxidative stress markers (e.g., heme oxygenase) are 16 
biomarkers of a wide variety of cellular stress and inflammation responses that will probably not 17 
shed much light on the mechanisms of LAA-induced disease. It would be valuable for future 18 
research on LAA mode of action to focus on biomarkers that are more clearly and specifically 19 
related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints (e.g., mesothelioma). Critical 20 
genotoxicity studies including mutagenesis and chromosomal aberration studies have not been 21 
reported/ examined with LAA. 22 



3.2.4. Carcinogenicity of Libby Amphibole Asbestos 23 



3.2.4.1. Weight of Evidence Characterization 24 
Question 1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 25 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 26 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 27 
weight of evidence characterization is scientifically supported and clearly described. 28 
 29 
Human epidemiological data supersede animal and other laboratory studies in the identification of a 30 
human carcinogen/toxicant. For LAA, the SAB agrees with the EPA that, while there are no concrete 31 
laboratory studies that unequivocally demonstrate carcinogenicity of the fiber mix, there are strong 32 
epidemiological data that support the notion that LAA fiber is closely linked to cancer incidence in 33 
humans under occupational settings. The occupational studies appeared most persuasive at showing 34 
dose-related increased risks of lung cancer and mesothelioma among workers exposed by inhalation. 35 
However, the number of mesothelioma cases is small. The case series in the community, while 36 
supportive, do not provide the same level of evidence for an association or for the strength of the 37 
association. Nonetheless, the epidemiologic evidence from the occupational studies does support the 38 
choice of descriptor “carcinogenic to humans by the inhalation route” for LAA under the conditions 39 
of exposure in those studies.  40 
 41 
On the other hand, the only solid evidence that the LAA is carcinogenic to animals is in hamsters 42 
injected intraperitoneally with a single 25-mg dose of the fiber mix, which is not a physiologically 43 
relevant route of exposure in humans. Although inflammation of the lung has been demonstrated 44 
using both mice and rats exposed to LAA by intra-tracheal instillation, these short-term studies 45 
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failed to demonstrate any cancer induction. The SAB, however, concurs with the EPA report that 1 
these findings—which include altered gene expression, collagen induction, and inflammation—are 2 
consistent with the early-stage disease process induced by other amphibole fibers. As such, the EPA 3 
has derived additional supporting evidence for the carcinogenic potential of LAA from studies with 4 
tremolite fibers. Although the SAB recognizes that these studies provide circumstantial, supporting 5 
evidence of the carcinogenic potential of LAA in light of its ~6% tremolite by composition, the 6 
limited data base on LAA per se cannot provide a well defined mode of action for either lung cancer 7 
or mesothelioma induction, as will be discussed in the following section.     8 



3.2.4.2. Mode of Carcinogenic Action 9 
Question 2. Due to the limitations of the data available, the draft assessment concludes that there is 10 
insufficient information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please 11 
comment on whether this determination is appropriate and clearly described. Note that in the absence of 12 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 13 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode of 14 
action can be established for Libby Amphibole asbestos, please identify the mode of action and its 15 
scientific support (i.e., studies that support the key events, and specific data available to inform the 16 
shape of the exposure-response curve at low doses).  17 
 18 
The mechanisms by which amphibole fibers produce malignancy and fibrosis are complex and likely 19 
to be multifactorial in nature. The induction of reactive radical species through persistent interaction 20 
of fibers with target cells, the involvement of chronic inflammatory response, the activation of 21 
certain oncogenes and inactivation of yet to be identified suppressor gene(s), have been proposed as 22 
possible mechanisms. In addition, various in vitro and in vivo studies have shown that fiber 23 
dimensions, surface properties, shape and crystallinity, chemical composition, physical durability, 24 
and exposure route, duration, and dose are important determinants of the biological potency of 25 
fibers.  26 
 27 
With the LAA, neither the fairly limited amount of research conducted using in vivo as well as in 28 
vitro assays that are described in the review, nor the more extensive body of published work on other 29 
asbestiform minerals, which is also summarized, lead to clear conclusions as to a single mechanism 30 
of carcinogenic action. The SAB agreed with the EPA conclusion that the laboratory-based weight 31 
of evidence for the mode of action of LAA is weak. Given the limited data base available in the 32 
literature, the conclusion that there is insufficient information to identify the mode of carcinogenic 33 
action of LAA is fully justified. In view of these complexities and uncertainties, the default linear 34 
extrapolation at low doses is appropriate. This choice receives at least limited support from data on 35 
carcinogenesis by other amphiboles. 36 



3.2.4.3. Selection of Critical Study and Endpoint 37 
Question 3. An occupational cohort of workers from Libby, MT. exposed to Libby Amphibole asbestos 38 
(i.e., the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk 39 
(IUR). Please comment on whether the selection of this study population is scientifically supported and 40 
clearly described. If a different study population is recommended as the basis for the IUR, please 41 
identify this study and provide scientific support for this choice. 42 
 43 
The selection of the Libby cohort is scientifically supported and clearly described. It appears to be the 44 
best cohort available for cancer outcomes. This cohort has been thoroughly studied previously, had 45 
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detailed work histories with a job exposure matrix available, had elevated asbestos exposure, had a wide 1 
range of measurements of asbestos exposure (covering a range of two orders of magnitude), was large, 2 
and had cancer mortality data available. Limitations of this cohort include the possible environmental 3 
exposures to asbestos and limited smoking information available, especially given that smoking is an 4 
important risk factor for lung cancer (but not for mesothelioma) and also may have a synergistic effect 5 
with asbestos exposure. Also, outcomes are based on death certificates, which could undercount 6 
incidences of relevant endpoints.  7 
 8 
Libby Amphibole asbestos is the only possible source of the asbestos measured in the air samples (i.e., 9 
there are no other sources of asbestos at the mine and associated facilities). It should be noted, however, 10 
that this study population may not be representative of the larger population, since most of its members 11 
are white males, exposed as adults, and it contains a higher proportion of cigarette smokers than the 12 
larger population. If a residential study is ever completed that includes a larger proportion of women, 13 
other races, and those exposed as children, the derivation of the IUR should be revisited. Additionally, it 14 
is noted that the endpoints are based on cancer mortality noted on death certificates. While this could 15 
lead to an undercounting of actual cases of lung cancer, it seems less likely that lung cancer in a heavily 16 
asbestos-exposed population would either be missed on a death certificate or would significantly 17 
undercount incidence more so than in the comparison population. Mesothelioma cases might not have 18 
been fully accounted for using death certificates, as mesothelioma did not have a distinct ICD code prior 19 
to ICD-10, implemented in 1999. However, death certificates were manually reviewed, as noted, and 20 
possible under-ascertainment of mesothelioma cases was addressed in the modeling.  21 
 22 
Use of the subcohort post-1959 seems reasonable due to the lack of exposure information for many of 23 
the workers in earlier years. Out of 991 workers hired before 1960, 706 had all department and job 24 
assignments listed as unknown. Thus, it would seem highly problematic to include these workers in the 25 
model. However, that leaves only 285 workers with at least some information. Possibly some additional 26 
analysis could be done on that group. However, of the 991 workers, 811 had at least one job with an 27 
unknown job assignment. 28 
 29 
It would be informative to calculate an overall Standardized Mortality Ratio (SMR) for the Libby 30 
worker full- and sub- cohorts for lung cancer. Comparison should be made with both Montana and U.S. 31 
data. The later cohort also had lower levels of exposure to asbestos, which would be closer to the lower 32 
levels found in the environment. 33 
 34 
Question 4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to 35 
serve as the basis for the derivation of the IUR. Please comment on whether this selection is 36 
scientifically supported and clearly described. If a different health endpoint is recommended for 37 
deriving the IUR, please identify this endpoint and provide scientific support for this choice. 38 
 39 
Lung cancer and mesothelioma are entirely appropriate endpoints for derivation of the IUR. They are 40 
scientifically supported and clearly described. Mesothelioma is caused by asbestos exposure. While it is 41 
possible to consider an alternative model focused on mesothelioma alone to derive the IUR, the number 42 
of deaths from mesotheliomas is small and this would likely understate the overall cancer risk.  43 
 44 
Since determining the cancer outcome from mortality rather than incidence data may have resulted in an 45 
undercount of both cancer outcomes, the discussion would benefit from more detail on how the use of 46 
incidence data could impact the derived IUR. In addition, the mesothelioma outcome may be 47 
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underrepresented because the cohort has been followed for 25 to 46 years, and lag times from exposure 1 
to detectable disease onset range from 15 to greater than 60 years. Mesothelioma also may have been 2 
underreported on death certificates. Under-represented outcomes could lead to an underestimated IUR. 3 
While there is sufficient information for derivation of the IUR, revisiting derivation of the IUR after 4 
additional follow up is warranted. It was recommended at the SAB meeting that additional follow-up of 5 
both the occupationally and environmentally exposed populations would be helpful. 6 
 7 
 The report mentions laryngeal (n = 2) and ovarian (n = 0) cancer deaths in the text. The International 8 
Agency for Research on Cancer (IARC) concluded that there was sufficient evidence in humans that 9 
some types of asbestos were causally associated with cancer of the larynx and the ovary as cited in the 10 
publication by Straif et al.(2009).  11 
 12 
Tables 5-6 and 5-8 are mistitled, since the tables include the number of deaths from mesothelioma and 13 
lung cancer as well as demographic and exposure data. The titles should either be changed and 14 
additional causes of death included in the tables or new tables should be created that focus on the causes 15 
of death.  16 
 17 
It also would have been useful to know the other major categories of mortality in this cohort. This could 18 
include the numbers of COPD, cardiovascular, colorectal cancer and other cancer deaths. It would be 19 
helpful to have a clearer comparison of the Libby asbestos risk assessment with other amphibole 20 
asbestos cancer risk assessments or reviews, including the earlier EPA assessment in 1986. This should 21 
be summarized more clearly and indicate whether other federal agencies or groups have conducted 22 
similar quantitative risk assessments.  23 
 24 
An overall summary set of tables or figures describing the major cohorts (Libby workers, community, 25 
Marysville plant), and the studies/exposure information associated with each would be helpful for the 26 
readers of the document.  27 
  28 
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3.2.4.4. Use of Laboratory Animal and Mechanistic Studies 1 
Question 5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 2 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 3 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 4 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 5 
information in the draft assessment.  6 
 7 
The SAB agreed, with some exceptions, that the database of laboratory animal and mechanistic 8 
studies pertaining to LAA is appropriately presented for support of the analysis of the human effects 9 
observed. These studies are informative in identifying similar mechanism and progression of 10 
pathological changes in animals as are seen in humans, and help in establishing that similar 11 
pathological endpoints are seen with other amphibole fibers. Although the mechanistic studies fall 12 
short of delineating a complete mechanism of action, they are useful in identifying some common 13 
themes and potential key mechanisms in asbestos toxicity and will undoubtedly be valuable in 14 
guiding future research on this topic. 15 
 16 
It is now widely accepted that the toxicity and carcinogenicity of mineral and synthetic vitreous 17 
fibers is governed by fiber dimensions, in vivo durability, and dose, and that all long amphibole 18 
fibers are very durable in vivo. Thus, the differences in biological potency among the various 19 
amphibole fiber types are due primarily to their differences in dimensions, especially in their fiber 20 
length distributions. The SAB noted that the text in Sections 4.2 and 4.3, and the tables cited therein, 21 
are deficient in not citing all that is known about the dimensions of the administered fibers.  22 
 23 
Recommendations: 24 
 25 



• Section 4.2 should start with a discussion of the relevance of routes of exposure, and then 26 
should proceed to discuss inhalation data, followed by a discussion of data from other, less 27 
relevant routes of exposure. 28 



 29 
• Areas of needed improvement in the report include: (1) a discussion on known determinants 30 



of fiber toxicity; and (2) the differences in fiber size distributions between LAA and other 31 
known amphiboles.  32 



 33 
• Section 4.6.2.2 should be modified to reflect that there are insufficient data to determine if a 34 



mutagenic mode of action for LAA is supported. 35 
  36 
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3.2.5. Inhalation Reference Concentration (RfC) 1 



3.2.5.1. Estimates of Human Exposure Concentration 2 
Question 1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were 3 
reconstructed based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures 4 
from 1957 to 1971 were estimated based on extrapolation from the available industrial hygiene data. 5 
The information used for the exposure reconstruction was based on employee interviews, court and 6 
company records, and the expert judgment of the researchers. Is the methodology used for the exposure 7 
reconstruction reported in Appendix F and the subsequent development of exposure estimates used in 8 
the analyses scientifically supported and clearly described? 9 
 10 
The approach described in the Appendix F of the EPA document is detailed and specific. The strengths 11 
and weaknesses of the approach are clearly laid out. Large uncertainties are associated with the 12 
unmeasured pre-1972 exposures: subjectivity of workers’ estimating relative concentrations, and 13 
unsupported weighting of Libby/South Carolina fiber concentrations. Hence the report appropriately 14 
eliminates this set of estimates and adheres to only measured exposures for its derivation of RfC.  15 
 16 
The development of cumulative exposure estimates for the workers in a retrospective study has as its 17 
goal the estimation of the area under the curve of the plot of each individual worker’s annual exposure 18 
concentration vs. time (calendar year), producing a summary metric of cumulative fibers/cc-years. In 19 
Appendix F of the EPA document, the authors report using the natural-log-transformed exposure data to 20 
calculate the geometric mean for the job groups for use in developing the cumulative exposure metric. 21 
This approach could introduce bias by decreasing the significance of the highest exposures if the 22 
sampling data represent a random sample of the true underlying distribution of exposures. However, 23 
most company industrial hygienists historically have focused sampling on evaluating compliance using a 24 
methodology that targets the worst case or “most exposed” workers (NIOSH, 1977; Mulhausen and 25 
Damiano, 1998). In such a case, use of the mean of the unlogged data, or preferably the minimum 26 
variance unbiased estimator (MVUE) of the mean (Attfield and Hewett, 1992), would overestimate the 27 
most likely exposure of the average worker. The EPA should re-evaluate the raw exposure data and 28 
review pertinent sampling documentation to bolster its use of the geometric mean to represent the job 29 
group exposures, rather than an estimate of the arithmetic mean, and consider whether a sensitivity 30 
analysis using the MVUE of the mean is warranted in the development of the cumulative exposure 31 
metric. 32 



 33 
There should be a table summarizing the changes in proportion of each type of vermiculite used (South 34 
Carolina, Libby and African) at the Marysville plant throughout the time frame represented by the 35 
cohort. This section should explicitly discuss the fact that Libby vermiculite usage ended in 1980, and 36 
that the fiber counts used in the cumulative exposure calculation for the production workers, though 37 
small, are generally 1.5 to 6.3 times higher than background. These fibers are presumably from 38 
combinations of African/Virginia/South Carolina vermiculite that were used from 1980 to 2000. 39 
Likewise, the description of the calculation of the cumulative human equivalent exposure concentration 40 
(CHEEC) in Section 5.2.3.1 would benefit by addition of a version of the material on page F-19 to 41 
clarify the correction factors and breathing rate adjustments made due to extended work hours during 42 
some seasons. The approach used has the typical drawbacks of oversimplification of breathing rate (one 43 
size fits all) but is consistent with previous EPA approaches. 44 
 45 
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The SAB recommends that the EPA consider sensitivity analyses of additional exposure metrics such as: 1 
no exposure since 1980 in any cohort members [based on end date of processing of Libby vermiculite), 2 
and alternative weighting schemes (particularly ones weighting earlier life exposures more heavily given 3 
the importance of time since first exposure, e.g., residence time weighting (RTW)]. These sections also 4 
could be enhanced by showing relationships between the exposure metrics, such as by scatterplots of 5 
unlagged CHEEC vs. other measures (separately by cohort) and by adding more explanation about the 6 
effects of lagging.  7 



3.2.5.2. Exposure-Response Modeling 8 
Question 2. Exposure-response modeling was conducted using the incidence of localized pleural 9 
thickening in workers and cumulative exposure to estimate the point of departure (POD) for derivation 10 
of the RfC. EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the 11 
subcohort of workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 12 
(when measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
This response focuses on the primary analysis of the Marysville subcohort. Additional comments on the 19 
analysis of this cohort can be found in response to Question 4 in Section 3.2.5.4. The SAB found that the 20 
various exposure-response models that were examined were reasonably well described. However, the 21 
SAB recommends a clearer description of how the “best” model was chosen. It appears that EPA fits a 22 
series of quantal response models, retained models with adequate fit according to the Hosmer-23 
Lemeshow test (presumably based on p > 0.1, but, if so this should be stated). Then, among the retained 24 
models, the authors selected the model with the lowest Akaike Information Criteria (AIC). From a 25 
statistical standpoint, this methodology is scientifically justified. However, it is not clear if it actually 26 
follows the decision tree for selection of the POD in the EPA’s Benchmark Dose Technical Guidance 27 
(USEPA, 2012); the decision tree states that the POD from the model with the smallest AIC should be 28 
selected if, among models that adequately fit the data, the lower 95% confidence limit of the benchmark 29 
doses (BMDLs) all are sufficiently close given the needs of the assessment. The lower 95% confidence 30 
limit of the benchmark concentrations (BMCLs) from the candidate models differ by more than a factor 31 
of three. If the EPA can defend this range as being “sufficiently close,” then their choice of the POD is 32 
in line with the technical guidance; if not, then according to the decision tree, the most conservative 33 
(smallest) BMCL should be used as the POD which comes from the log-probit model with lag 15 34 
exposure. Thus the authors need a clearer description of why the Michaelis-Menten model was chosen 35 
as the “best” model.  36 
 37 
The SAB recommends that a thoughtful approach to model selection be used, including consideration of 38 
biological/epidemiological plausibility, combined with careful examination of the data and application 39 
of the AIC. For example, model fit (visual comparison of model predictions to data and/or local 40 
smoother estimates from data) in the region of the benchmark response rate (BMR) should play an 41 
important role in model selection. Likewise, the fitted Michaelis-Menten model has an upper plateau of 42 
60% LPT incidence, while a study of highly exposed asbestos insulation workers reported a prevalence 43 
of 85% (Lilis et al., 1991a). The Marysville cohort does not support precise estimation of the plateau. 44 
Thus, EPA should consider fixing the plateau at a level justified by the literature.  45 
 46 
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The SAB recommends that model features should also be considered in choosing a model. For example, 1 
the dichotomous Hill model is attractive because it allows estimation of an exposure slope parameter, 2 
allowing the exposure effect to scale as covariates are added, the exposure metric changed, or the 3 
plateau fixed. The SAB also recommends examining other exposure metrics besides the simple 4 
cumulative exposure, such as time weighting of exposures. The SAB suggests a thoughtful approach 5 
may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-based value.  6 
 7 
The authors explain that their choice of a 10% Extra Risk (ER) as the BMR is in line with the EPA’s 8 
Benchmark Dose Technical Guidance. However, that rate is generally considered to apply specifically to 9 
the analysis of quantal datasets from animal studies (which is the context in which it was developed). In 10 
the EPA’s Benchmark Dose Technical Guidance, it is mentioned that a BMR of 1% ER is typically used 11 
for human quantal response data as epidemiologic data that often have greater sensitivities than bioassay 12 
data. The authors should explain what features of the dataset or outcome variable led them to choose a 13 
BMR that is considerably greater than the norm for epidemiologic data. 14 
 15 
Recommendations: 16 
 17 



• Consider model features and balance plausibility, localized fit, and EPA technical guidance when 18 
choosing the best model and explain decisions in more detail. The SAB suggests a thoughtful 19 
approach may lead to selecting the dichotomous Hill model with the plateau fixed at a literature-20 
based value. 21 



• Evaluate the impact of different time weightings of the exposure metric.  22 
• Either lower the BMR to be more consistent with common practice for epidemiological data or 23 



provide more justification for the 10% BMR used to calculate the POD. 24 



3.2.5.3. Alternative Modeling Approaches 25 
Question 3. EPA’s assessment also provides the results of alternative modeling approaches to derive a 26 
POD for localized pleural thickening. This modeling used the full Marysville worker data set with 27 
exposures from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates 28 
both cumulative exposure and time from first exposure as explanatory variables. Please comment on 29 
whether EPA’s rationale for presenting these alternative approaches is scientifically justified and 30 
clearly described. Please identify and provide the rationale if a different approach for identifying the 31 
most appropriate population within the cohort of Marysville workers is recommended as the basis for 32 
estimating a POD. 33 
 34 
The SAB notes that this question applies to the full Marysville cohort. The SAB agrees that the rationale 35 
for performing additional analyses of the full Marysville cohort is scientifically justified, and that the 36 
analysis of the entire cohort increases the number of cases of LPT available for analysis and 37 
substantiates the RfC estimated using the subcohort. However, the SAB did not find the rationale for the 38 
analysis methods to be well justified. First, it was not clear about the scientific basis of using time since 39 
first exposure (TSFE) as a covariate. In particular, what is TSFE supposed to be measuring? Is it 40 
intended to be another measure of exposure? There is some suggestion in the draft document that it is a 41 
surrogate measure of intensity since people with larger TSFEs would be more likely to have been 42 
exposed to higher levels of LAA present during the early time periods. If TSFE is a surrogate of 43 
intensity, why did the EPA choose to use it rather than date of first exposure?  44 
 45 
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The SAB also finds that the method for incorporating TSFE into the full cohort analysis is not well 1 
justified, and recommends that the analysis be revised. Currently, the EPA uses TSFE as a predictor for 2 
the plateau in the Cumulative Normal Michaelis-Menten model. The plateau provides the maximum 3 
proportion of the population that would experience LPT given sufficient exposure and time to develop 4 
the disease. No biological justification is given for why this maximum proportion would vary with 5 
TSFE. The SAB believes that in this dataset a more natural way to incorporate TSFE into the model 6 
would be to allow it to affect the rate of change in the probability of LPT; by including it directly in the 7 
linear predictor portion of the model alongside cumulative exposure; and/or by using an alternative 8 
exposure metric such as residence time weighting (RTW) that more heavily weights exposure in the 9 
distant past. The functional form of TSFE could then be selected using standard approaches (e.g., 10 
comparing AICs). Since adding TSFE to the model should affect the coefficient of cumulative exposure, 11 
the EPA should consider a dichotomous Hill model which allows the slope to be estimated, as an 12 
alternative to the Michaelis-Menten model. Finally, the SAB recommends following the approaches for 13 
the subcohort analysis, such as fixing the plateau using literature values as recommended in the response 14 
to charge question 2 in Section 3.2.5.2 of this report.  15 
 16 
The SAB notes that it may be preferable to base the RfC on an analysis of incidence rather than 17 
prevalence data. Because of the nature of the dataset, the Marysville cohort does not support a direct 18 
analysis of incidence. While it may be possible to fit an alternative model derived from integration of a 19 
plausible incidence model (e.g., see Berry et al., 1979; Berry and Lewinsohn, 1979; Paris et al., 2008), 20 
this approach will require a number of untestable assumptions, particularly given the small size of the 21 
Marysville cohort. In lieu of conducting such an analysis, the SAB recommends that an explicit 22 
acknowledgement be added to the report regarding the implications of various model alternatives. 23 
 24 
Recommendations: 25 
 26 



• Improve the scientific justification for using TSFE in the full cohort analysis which includes a 27 
clear explanation of its meaning. 28 



• Revise the full cohort analysis with assessments to determine whether it is appropriate to use (a) 29 
the dichotomous Hill model, (b) TSFE in the linear predictor alongside cumulative exposure 30 
and/or use an alternative exposure metric that explicitly incorporates TSFE, and (c) the 31 
approaches recommended for the subcohort such as a fixed plateau. As appropriate, such 32 
analyses should include assessment of the functional form of TSFE. 33 



• The SAB encourages EPA to present BMCL estimates from a set of reasonable and plausible 34 
models, and selections of data, which will both inform selection of a preferred model and 35 
illustrate the range of model uncertainty. 36 



  37 
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3.2.5.4. Potential Confounders and Covariates  1 
Question 4. EPA has evaluated potential confounders and covariates where data are available. 2 
Specifically, EPA has explored the influence of age, body mass index, smoking status, time since first 3 
exposure, gender, and alternative exposure metrics on model fit and evaluated their association with the 4 
modeled health outcomes (see Section 5.3). Are these analyses clearly described and appropriately 5 
conducted?  Are the results of these analyses appropriately considered in the RfC derivation?  6 
Additionally, there is a possibility of exposure-dependent censoring in participant selection for the 7 
update of the Marysville cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have 8 
any specific recommendations for evaluating and, if appropriate, quantitatively addressing exposure-9 
dependent censoring in these analyses? 10 
 11 
The SAB recommends a revised strategy for evaluation of covariates. The target of inference for the 12 
analyses of the Marysville cohort is the POD (BMCL). The evaluation of the various covariates should 13 
be made with respect to this target of inference. The SAB suggests the covariates fall into two classes:  14 
exposure-related covariates (various exposure metrics and TSFE) and non-exposure-related covariates 15 
(age, body mass index (BMI), gender, and smoking status). We provide recommended revised strategies 16 
for considering these two classes of covariates that follow directly from consideration of the target of 17 
inference. 18 
 19 
Non-exposure-related covariates: A decision on whether to control for the non-exposure-related 20 
covariates should account for how the EPA wishes to determine and apply the RfC. The SAB suggests a 21 
BMCL most directly applicable to all members of the general population is most appropriate. This 22 
implies that the BMCL should be estimated from a model that includes exposure covariate(s), but that is 23 
otherwise unadjusted. This is the same approach used in the current draft document; only the rationale 24 
for the approach is different. As sensitivity analyses, the SAB believes it would be informative to 25 
examine how the BMCL varies across subgroups defined by covariate values (e.g., older males or 26 
smokers). Because the Marysville subcohort is a small dataset, it is difficult to conduct this evaluation 27 
exclusively in the subcohort. Therefore the SAB suggests the EPA use the full cohort for the model 28 
selection and parameter estimation components of sensitivity analyses incorporating these covariates. 29 
For this activity the EPA would use their selected final model after excluding all exposure variables 30 
(e.g., the dichotomous Hill model with fixed background, fixed plateau, and after dropping exposure 31 
variables). After fitting a model with a specific set of non-exposure-related covariates in the full cohort, 32 
one can estimate a “risk score” (i.e., the linear predictor for the non-exposure-related covariates). This 33 
risk score would be included as a single term (as either an unscaled offset or scaled by its estimated 34 
coefficient) in the subcohort analysis.  Similar to the approach presented in Table E-5, these analyses 35 
can be used to produce a new table of subgroup-specific conditional BMCLs; these values will give 36 
some evidence of how the target of inference varies by subgroup. In addition, weighted averages of the 37 
conditional BMCLs can be computed to reflect population average BMCLs for specific covariate 38 
distributions in target populations. For instance, Gaylor et al. (1998) gives a formula for the upper tail of 39 
a 95% confidence interval, this formula can be extended to obtain BMCLs for weighted averages. 40 
 41 
Exposure-related covariates: The inclusion of exposure-related covariates in the model is fundamental to 42 
the inference. The EPA has done excellent preliminary work, and the SAB has provided 43 
recommendations in Sections 3.2.5.2 and 3.2.5.3 of this report about how to revise the approach. In 44 
addition the SAB recommends that the EPA consider taking several further steps. First, alternative 45 
exposure metrics should be assessed directly in the subcohort dataset to determine whether they fit the 46 
data better. In particular, alternative metrics (such as residence time weighted exposure) that more 47 
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heavily weight more distant exposure may be more biologically plausible because individuals exposed at 1 
an earlier age might be more susceptible to the damaging effects of asbestos. Second, TSFE should be 2 
considered for addition to the model. Since TSFE is complete and equally well estimated across all 3 
members of the cohort, the full cohort can be used to determine how to model this variable (similar to 4 
the approach recommended for the sensitivity analyses discussed above, this would be done using the 5 
model intended for the subcohort, but omitting exposure variables other than TSFE). Then, the 6 
functional form of TSFE selected using the full cohort can be added to the subcohort analysis, either as 7 
an unscaled offset term or as a scaled covariate. Given biological understanding of the disease process, 8 
for models with both estimated exposure and TSFE included, it would be appropriate to report the 9 
BMCL conditional on a large TSFE. 10 



Additional comments on covariates:   11 
 12 



• BMI:  In section 5.2.3.3.1., it would be helpful if the justification for considering BMI as a 13 
covariate were briefly explained. It is included elsewhere, but readers may have missed it.  14 



• TSFE: 15 
o TSFE deserves careful consideration for both biological and dataset-specific reasons. It is 16 



an important determinant of LPT both because individuals’ lung tissues exposed at an 17 
earlier age might be more susceptible to the damaging effects of asbestos and because 18 
asbestos’ effect over time is increasingly damaging. It is correlated with exposure in this 19 
dataset since subjects with the longest TSFE were exposed in the early years of the cohort 20 
when exposures were higher. It is also more accurately estimated than exposure.  21 



o The SAB does not agree with the use of the Cumulative Normal Michaelis–Menten 22 
model to adjust for TSFE because it makes the assumption that the TSFE only affects the 23 
plateau. This has not been justified biologically or in the context of features of this 24 
particular dataset. Instead, the SAB recommends that EPA consider alternative 25 
approaches to account for TSFE.  26 



• Smoking: 27 
o Smoking is included in the follow-up by Rohs et al.( 2008). However, the ever/never 28 



categorization of smoking is much less informative than the pack-year analysis of 29 
smoking used in the earlier study by Lockey et al. (1984). 30 



o There is an important discussion of the evidence linking pleural changes and smoking in 31 
footnote 34 on page 5-46. This information could be moved into the body of the report, 32 
and amplified somewhat. A table summarizing the relevant studies (irrespective of type 33 
of amphibole asbestos) summarizing the evidence regarding the role of smoking would 34 
be useful.  35 



• Gender:  There is little discussion of gender, except in places where the number of females is 36 
listed as too few to analyze in any detail. The SAB did not regard this as a serious concern 37 
because it is reasonable to assume that females and males have similar probabilities of 38 
developing LPT.  39 



 40 
The SAB recommends that a table be included summarizing the results of the various sensitivity 41 
analyses and how they change the POD.  42 
 43 
Exposure-dependent censoring: The exposure-dependent censoring discussion is based on results 44 
from Rohs et al. (2008) that inappropriately separated deceased non-participants from the remaining 45 
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non-participants. Once all non-participants are combined there is no evidence of exposure-dependent 1 
censoring. 2 



 3 
Recommendations:  4 
 5 



• Revise consideration of covariates to focus on their impact on the target of inference.  6 
o For non-exposure-related covariates, this only alters the presentation; no additional primary 7 



analyses are needed. Sensitivity analyses conditional on subgroups defined by covariates can be 8 
added. 9 



o For exposure-related covariates, additional work is needed to refine the models to consider 10 
alternative exposure metrics, as well as the inclusion of TSFE or other time-related variables in 11 
analyses of the full cohort. The SAB encourages the EPA to either fully justify analyses based on 12 
the Cumulative Normal Michaelis-Menten model in the context of this particular dataset, or 13 
replace them.   14 



• Remove the discussion of exposure-dependent censoring and revise the summary of Rohs et al. 15 
(2008) to combine all non-participants into a single group.  16 



3.2.5.5. Conversion from Cumulative Occupational Exposure to Lifetime Exposure 17 
Question 5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 18 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 19 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 20 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 21 
scientifically justified?   22 
 23 
The SAB agrees that the conversion is clearly explained and follows standard practice. However, the 24 
SAB recommends a revision to use the full 70-year lifetime in the conversion rather than 60 (70 minus 25 
the lag of 10 used for exposure in the POD derivation). Given that the exposure metric is arbitrarily 26 
related to the prevalence data, lagging does not have real meaning in the context of time to event and 27 
using a divisor of 60 instead of 70 in deriving the RfC is less protective. 28 
 29 
Recommendation: 30 
 31 



• Use the full 70-year lifetime when converting cumulative to continuous exposure; i.e., do not 32 
correct for the lag of 10 for a 10-year lagged exposure.  33 



 34 
  35 
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3.2.5.6. Selection of Uncertainty Factors 1 
Question 6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to 2 
the POD for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference 3 
Dose and Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described? If 4 
changes to the selected UFs are proposed, please identify and provide scientific support. Specifically, 5 
please comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied 6 
in the derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects 7 
other than in the respiratory system, including other effects observed in community and laboratory 8 
animal studies (cardiovascular disease and autoimmune effects) that have not been well-studied (See 9 
Section 5.2.3 of the Toxicological Review); and lack of health data assessed at later time points. Is the 10 
rationale for the UFD appropriate and clearly described?  Please provide the rationale if a change in 11 
the UFD is proposed. 12 
 13 
Uncertainty factors were selected in accordance with the usual procedures laid out in EPA risk 14 
assessment guidelines. A value of 10 was selected for UFH (human inter-individual variability) and UFD 15 
(database uncertainty), with a value of 1 for all others.   16 
 17 
Use of a UFH of at least 10 is standard in considering health protective levels based on effects in the 18 
workforce, which is generally healthier and less diverse than the general population. In fact, arguments 19 
have been made that a factor of 10 is not sufficient to cover all sensitive sub-populations, especially 20 
children. Some treatment of the question of inter-individual variability is offered in the later summary of 21 
conclusions (Section 6 of the EPA document). There is no specific evidence on the relative sensitivity of 22 
children to the non-cancer effects of Libby asbestos, although some indications with other amphiboles 23 
suggest the possibility of enhanced effects following exposure at younger ages. Overall, it seems 24 
unlikely that a departure from the default guideline value of UfH =10 could be justified within the 25 
existing guidelines, but concerns remain for the impact on susceptible subpopulations, especially women 26 
and children.  27 
 28 
Selection of a UFD of 10 is explained and justified based on the limited number of studies of exposure to 29 
Libby asbestos (Libby workers, ATSDR community study and Marysville workers) and the lack of 30 
evaluation of potentially more sensitive alternative endpoints. This seems reasonable and consistent with 31 
the guidelines. In particular, this uncertainty factor would not be reduced even if improved exposure 32 
estimates allowed consideration of the full cohorts (or a larger fraction thereof). However, some 33 
additional data have recently been published for the community surrounding a Minnesota expansion 34 
plant (Adgate et al., 2011; Alexander et al., 2012).  35 
 36 
Although there appears to be a rationale for at least an initial consideration of LAA as a unique material 37 
(to provide an unbiased comparison with other amphiboles), the current review has identified very 38 
substantial grounds for considering this material as having composition, physical properties, and 39 
biological effects that are very similar to those seen for other amphiboles. The most relevant comparison 40 
would be to tremolite, since Libby Amphibole is ~6% tremolite, an amphibole that is known to cause 41 
cancer and non-cancer effects in human populations. However, it is uncertain how other components of 42 
Libby Amphibole (richerite and winchite) interact as a mixture with tremolite to modify toxicity. This 43 
consideration of data on other amphiboles is particularly pertinent to discussions of the mode of action, 44 
as well as the exposure-response relationships, for Libby Amphibole. In light of this similarity it appears 45 
reasonable, and indeed necessary, to at least debate the question of whether the available data on non-46 
cancer health effects of amphiboles are sufficient to mitigate the acknowledged data shortage for Libby 47 
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Amphibole itself. This consideration of additional data (e.g., the Minnesota cohort and data on other 1 
amphiboles) might support a lower value, such as 3, for UFD. On the other hand, there are substantial 2 
remaining uncertainties that are not addressed by these additional data, including those raised by 3 
consideration of the severity of the endpoint and the selection of the BMR (see below). It can also be 4 
argued that a subchronic-to-chronic uncertainty factor (UFS) higher than 1 should be used, given that the 5 
mean and maximum exposure duration in this study are both well below the lifetime exposure of 6 
interest. Thus, the eventual selection of a value of 10 for UFD, or similar uncertainty spread across 7 
several factors, may well be appropriate, but this needs to be evaluated explicitly once all the additional 8 
information has been incorporated in the discussion. 9 
 10 
There is a concern that the BMR of 10%, which was chosen for a severe endpoint, is not reflected by the 11 
choice of a LOAEL-to-NOAEL uncertainty factor (UFL) of 1. It is appropriate to consider either a lower 12 
BMR, or the application of a larger UFL for this endpoint. An argument could be made that some 13 
allowance has been made for this concern in the choice of the UFD, but it is debatable whether this is 14 
sufficient, given the other matters to which that UF is also assigned. At the very least, this question 15 
deserves more consideration and analysis that it receives in the draft assessment report. 16 
 17 
Recommendations: 18 



• Review additional data in particular the exposure-response relationship for non-cancer endpoints 19 
in the Minneapolis community cohort. 20 



• Determine whether this new analysis is supportive of the existing analysis based on the 21 
Marysville data, and if so whether this warrants reduction of the value of UFD since the limited 22 
data basis for the original analysis has been expanded. 23 



• Reassess the selection of the BMR, to reflect the severity of the chosen endpoint in the 24 
Marysville cohort and the precision available in the data. Whether or not the chosen BMR is 25 
changed, present this analysis in the document rather than simply asserting that a “default” value 26 
for the BMR was chosen. Similar consideration should be applied to the Minneapolis cohort to 27 
provide a valid comparison. This consideration needs to be linked to discussion of the selection 28 
of a value for UFL as noted below. 29 



• Review additional sources of uncertainty: 30 
o  timescale of cohort coverage, normally addressed by UFS if this is a significant concern 31 



rather than including this as a component of UFD which already has several major issues to 32 
account for. 33 



o additional uncertainty resulting from target population diversity (including women and 34 
children, specific sub-populations of concern not represented in the cohort), and endpoint 35 
severity. 36 



• Consider adjusting UFD, UFS or UFL if necessary to accurately reflect the overall uncertainties in 37 
these categories: provide specific justification for the choices made rather than claiming 38 
unsupported use of default values. 39 



3.2.5.7. Characterization of Uncertainties 40 
Question 7. Please comment on whether the document adequately describes the uncertainties and 41 
limitations in the methodology used to derive the RfC and whether this information is presented in a 42 
transparent manner. 43 
 44 
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In the report there are two sections on uncertainty for the RfC:  an application of uncertainty factors 1 
following standard EPA practice (Section 5.2.4), and a discussion of the uncertainties in the overall 2 
methodology and approach (Section 5.3). This response focuses on the latter. Overall the SAB found the 3 
discussion to be thorough, detailed and logical. The document can be improved by harmonizing the full 4 
set of uncertainty discussions, including both the discussion of RfC uncertainty and the related 5 
discussion of the IUR uncertainty (see the SAB response to question 5 under Section 3.2.6.5 below). In 6 
addition, the RfC uncertainty assessment can be strengthened. A key consideration of any assessment is 7 
whether the estimated RfC is adequately protective of public health. The SAB recommends that 8 
additional work be done to substantiate the RfC estimate through additional sensitivity analyses and 9 
discussion of results and insights from other datasets [e.g., cause of death for the deceased non-10 
participants in Rohs et al. (2008) and the Minneapolis exfoliation community cohort (Alexander et al., 11 
2012)].  12 
 13 
In considering other studies, the appropriate assumption is that LAA fibers have the same mechanisms 14 
of toxicity and quantitative risk relations as that of other asbestos fibers. In sensitivity analyses, consider 15 
alternative exposure metrics (prioritizing residence time weighted metrics and excluding exposures after 16 
1980), methods to fine-tune the RfC estimate from the subcohort (particularly fixing rather than 17 
estimating the plateau, allow the slope parameter to be estimated, use a lifetime of 70 regardless of the 18 
exposure metric), and added sensitivity analyses in the full cohort using suggestions from the SAB. 19 
Finally, a new uncertainty topic should be added: the uncertainty in the RfC due to relying on a single 20 
study.  21 
 22 
With respect to exposure assessment, analytical methods and environmental conditions are substantial 23 
contributors to uncertainty because of differences between the 1970s and today. As discussed throughout 24 
the report, PCM was the only generally accepted method for measuring airborne fiber concentrations 25 
used until the 1980’s. PCM’s limitations are well-detailed in the report: an inability to detect fibers 26 
smaller than 0.25 µm, an inability to differentiate asbestos fibers from other fibers, and a limitation to 27 
counting only fibers longer than 5 µm. Today, TEM can easily detect and positively identify airborne 28 
asbestos of all sizes. But, because the RfC is based on 1970’s PCM analyses, the RfC must be 29 
implemented in a way that most closely replicates analysis in the 1970’s. At the 1970’s study site, the 30 
vast majority of measured fibers were almost certainly LAA, so PCM’s inability to identify asbestos did 31 
not create much uncertainty. Today, even ambient air will yield fiber concentrations that exceed the 32 
RfC. The culprit fibers will likely be cellulose fibers from cotton, wood, paper or synthetic fibers, rather 33 
than asbestos. Hence, today’s PCM counts will be from fibers that are unrelated to the RfC. Thus it is 34 
important that TEM be used to identify and count asbestos fibers in air samples for RfC purposes. 35 
Finally, Page 5-118, Lines 22-33 of the EPA’s draft discuss the two-fold under-reporting of fibers 36 
because of PCM’s poorer resolution in the 1970’s, 0.44 µm versus 0.25 µm today. Because today’s 37 
PCM analysts have no capability for discriminating fibers > 0.44 µm, the need for TEM analysis of 38 
samples collected for RfC purposes is even more important. A TEM protocol for PCM equivalent fibers 39 
wider than 0.44 µm could be easily developed. 40 
 41 
Recommendations 42 
 43 



• Harmonize the uncertainty discussions across the document 44 
• Add a new uncertainty topic:  Uncertainty due to reliance on a single study 45 
• Substantiate the RfC estimate through 46 



o Additional sensitivity analyses of the subcohort 47 
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o Discussion of results from other studies 1 
o Additional sensitivity analysis of the full cohort 2 
o Summarize in tabular form the results of the various sensitivity analyses and model 3 



alternatives, to show how they affect the POD 4 
• Use TEM to identify and count asbestos fibers longer than 5, 10, and 20 µm in air samples for 5 



RfC purposes 6 



3.2.6. Inhalation Unit Risk (IUR) 7 



3.2.6.1. Exposure-Response Modeling 8 
Question 1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma 9 
mortality. The POD estimates for these endpoints are based upon analysis of the subcohort of workers 10 
first exposed after 1959 when the exposure data were judged to be better characterized. The exposure-11 
response modeling included consideration of a variety of exposure metrics that varied with time and 12 
incorporated different lag and decay parameters. Based on the results of the exposure-response 13 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 14 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 15 
analysis been appropriately conducted and clearly described? If a different approach to exposure-16 
response analysis is recommended as the basis for the estimating the IUR, please identify the 17 
recommended methods and provide a rationale for this choice. 18 
 19 
In general, the EPA clearly described the methods it had selected to conduct the exposure-response 20 
modeling for lung cancer and mesothelioma. The risk calculations in the life tables appeared correct but 21 
would benefit from clearer explanations. Some suggestions for clarifications are noted below. 22 
 23 
The agency was overly constrained by reliance on model fit as the primary criterion for model selection 24 
and recommends a broader discussion of biological and epidemiological criteria as well. For the 25 
mesothelioma data, for example, the Peto model was disregarded due to a poorer fit than the Poisson 26 
model. The results for this analysis are not shown, and given the particular interest in this model, should 27 
have been. A parametric survival model (e.g., Weibull) could have also been used to obtain estimates of 28 
absolute risk. It would also be appropriate to compare the results of the final model against those from 29 
fitting a two-stage clonal expansion (TSCE) model. Use of the (TSCE) model would allow for a more 30 
direct evaluation of, and possibly justification for, age-dependency of the IUR. The Richardson (2008) 31 
paper provides a publicly available and transparent approach to application of the TSCE. Ultimately, 32 
there are many competing models that could have been used instead of the Poisson and Cox models 33 
(e.g., parametric survival models, accelerated failure time models, additive models) that could have 34 
provided very different estimates of risk, but they were not discussed. 35 
 36 
Data exists that suggests that the lifetime risk of developing the mesothelioma increases the earlier in 37 
life that exposure is first received. The Peto model (Peto, 1979; Peto et al., 1982) was developed to 38 
explain such observations in the empirical data. While the Peto model has been more widely used for 39 
risk assessment, most notably in the previous IRIS summary for asbestos, it has also only been formally 40 
fitted to data in a limited number of cohorts (HEI-AR, 1991). Ongoing analysis of incidence of 41 
mesothelioma appears to be consistent with the exposure-response relationship described in the Peto 42 
model. The draft report needs to do a more complete job of justifying why this and other epidemiologic 43 
evidence should be excluded as a basis for selection of a plausible model for predicting mesothelioma 44 
risk. Chapters 2 and 3, for example, consider toxicological and other evidence developed with exposures 45 
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to asbestos that are not strictly LAA. Did EPA have a reason to believe that the cohorts used in the 1 
development of the Nicholson/Peto model, and the exposures they experienced, were so 2 
unrepresentative of the LAA exposures that they should be assumed to provide no information about the 3 
time course of the development of disease?   4 
 5 
The SAB recognizes that the agency’s effort to focus on good quality exposures specific to LAA has led 6 
to reliance solely on the Libby worker subcohort. This rationale is understandable, but at the same time, 7 
it is important to acknowledge that this small subcohort may have its own limitations as a basis for 8 
modeling exposure-response relationships for a larger population over a lifetime. As a sensitivity 9 
analysis to evaluate the potential impact of omitting the Libby workers hired before 1959, the SAB 10 
recommends analyzing the entire Libby cohort using interval statistics (Nguyen et al. 2012; Manski 11 
2003; inter alia) or other traditional approaches for data censoring in predictors (cf. Küchenhoff et al., 12 
2007). It can be misleading to use midpoint substitution (as described in Section 5.4.6.1.2) that assumes 13 
poorly measured or missing predictors have some constant value. Interval statistics and traditional 14 
censoring approaches to measurement uncertainty would, in essence, replace point values with interval 15 
ranges. When the intervals are narrow, as they might be for 21% of the early hires for which jobs titles 16 
are available, there might be a good deal of recoverable information present. When the intervals are 17 
much wider, there would be accordingly less information. Whatever empirical information may be 18 
present, it is worth evaluating whether its inclusion is better than leaving out the data entirely, which in 19 
principle amounts to replacing them with intervals that are completely vacuous, from zero to infinity. 20 
This approach can produce an interval range for the final outputs, which would provide the explicit 21 
quantitative uncertainty statement as recommended by previous National Academy of Science reviews. 22 
 23 
The SAB recognizes that the agency did conduct sensitivity analyses with several analyses of the Libby 24 
cohort data, including those that used different models (Tables 5-20 for lung cancer and 5-21 for 25 
mesothelioma). A limitation of these analyses is that they all rely on the assumption that the effect of 26 
exposure can be modeled as a function of cumulative dose. This assumption is consistent with the 27 
agency’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005), which states that “unless there is 28 
evidence to the contrary in a particular case, the cumulative dose received over a lifetime, expressed as 29 
an average daily exposure prorated over a lifetime, is recommended as appropriate measure of exposure 30 
to a carcinogen.”  EPA therefore did not address the fundamental question about whether any one model 31 
can or should be assumed to represent the exposure-response relationship for LAA. Therefore, one 32 
cannot be confident that the “true” exposure-response relationship for LAA is really “accounted for” by 33 
use of the upper confidence limit (UCL) on the slope (per fiber/cc) or, ultimately, the combined IUR 34 
from mesothelioma and lung-cancer mortality (see related discussion in response to question 3 and 5 in 35 
Section 3.2.5).  36 
 37 
This issue is of particular concern for the estimation of mesothelioma risks from partial lifetime 38 
exposures, where risk is essentially assumed to be independent of when in the course of a lifetime 39 
exposure occurs. For example, one year of exposure to a given concentration in childhood yields the 40 
same lifetime average daily dose as one year of the same exposure in adulthood. This assumption is not 41 
consistent with the relevant body of evidence on the development of asbestos-related disease. Therefore, 42 
there is some probability ― not well characterized ― that this approach underestimates the relative 43 
effect of early exposure, but exaggerates the effect of exposure later in life. 44 
 45 
Recommendations:  46 
 47 
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• Expand the discussion of model selection to explain the reliance on model fit criteria for model 1 
selection. In particular, why should the broader epidemiologic evidence on the time course of 2 
disease not argue at least for the presentation of more than one statistical model? 3 



• Provide in an appendix the details of the Nicholson/Peto model fit for which the text currently 4 
states “data not shown.” 5 



• In a tabular form, summarize the fit results, POD estimates, and IUR estimates from the full 6 
range of models considered in order to show the dependence of the IUR estimate on model 7 
selection. 8 



• Present the fit to data graphically for both the main models and for a broader range of models. 9 
This step would provide a more thorough and transparent view of fit, particularly in the region of 10 
the BMR, than is allowed by examining summary statistical values alone. 11 



• Allow evaluation of the time dependence of disease by providing tabulations of mesothelioma 12 
mortality rates and lung cancer SMRs by time since first exposure, duration of exposure and 13 
period of first exposure (for both the full and sub-cohorts of Libby workers). 14 



• Consider developing an ancillary analysis of the full Libby data set, including hires before 1959, 15 
using interval statistics or other traditional censoring methods (not simple midpoint substitution). 16 



• Consider adding a discussion of assumptions made in the calculation of the final IUR.  17 
 18 
Clarifications requested:  19 
 20 



• Poisson regression analyses: the mathematical form of the regression function should be given, 21 
and discussion of whether the potential for over-dispersion was assessed. 22 



• Cox proportional hazards modeling: the reasons should be given for not conducting a Bayesian 23 
analysis as was done for the Poisson regression model for mesothelioma.  24 



• Life-table analysis: the method used to estimate the hazard function for the exposed population 25 
should be clearly spelled out in the text. Was it based on a nonparametric estimate of the baseline 26 
hazard from the sub-cohort? Given that the SEER data were used to calculate the background 27 
incidence of lung cancer, it would seem more appropriate to use those data to estimate the 28 
baseline hazard and then to use the regression coefficient obtained from the Cox model applied 29 
to the sub-cohort data to obtain the hazard of the exposed group. Thus, the reasons for not using 30 
the SEER data to estimate the baseline hazard should be explained. 31 



3.2.6.2. Potential Confounding by Smoking 32 
Question 2. Smoking is a strong independent risk factor for lung cancer and may be an important 33 
confounder of the lung cancer mortality analysis. Data on individual smoking habits and history were 34 
largely missing and could not be used to control for potential confounding in regression analyses. 35 
However, EPA used three approaches to evaluate the confounding issue, including restriction of the 36 
cohort and two analytic evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). 37 
Please comment on whether the methods and analyses are clearly presented and scientifically justified. 38 
If additional analyses are recommended, please identify the methods and scientific rationale.  39 
 40 
The SAB recognizes the challenges in controlling for smoking given the lack of data on smoking 41 
histories for the cohort. The agency has taken reasonable steps to identify the potential for confounding 42 
using independent approaches. However, statements in the document (on p. 5-96 and again on p. 5-127) 43 
that— because the proportional hazards assumption is satisfied in the subcohort— there is no evidence of 44 
confounding by smoking, are too strong. Reaching this conclusion requires some strong assumptions, 45 
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including one that the decline in smoking prevalence observed in the general U.S. population also 1 
occurred in the Libby cohort. 2 
 3 
The agency’s use of the Richardson (2010) method for exploring possible confounding for smoking was 4 
appropriate. However, the conclusion that there is no evidence for confounding by smoking relies more 5 
heavily on the p-values, which are marginally non-significant, than it needs to. More compelling is the 6 
observation of a negative association with COPD. However, the fact that the coefficients for exposure in 7 
the COPD Cox models were negative is strong evidence against positive confounding; smoking is 8 
positively related to COPD risk and thus if positive confounding is occurring, then one would also 9 
expect the relationship between asbestos exposure and COPD risk to be positive. It is possible, however, 10 
that negative confounding is occurring in which case the risk of lung cancer associated with asbestos 11 
exposure would be understated.  12 
 13 
Recommendations:  14 
 15 



• The numbers of COPD deaths (n) in the sub-cohort that were the basis for the analysis should be 16 
presented in the text. 17 



• The statements about the evidence against confounding by smoking given by restriction of the 18 
cohort should be qualified by the assumptions required to justify them, or deleted.   19 



• The SAB had no recommendations for further analyses. 20 
• The reference to three methods is confusing. There are actually only two, the restricted cohort 21 



and the Richardson analysis for which two exposure metrics are explored. 22 
  23 
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3.2.6.3. Quantification of Inhalation Unit Risk 1 
Question 3. In order to derive an IUR which represents the combined risk of mortality from lung cancer 2 
or mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the 3 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear 4 
extrapolation from the corresponding POD (i.e., the lower 95% confidence limit on the exposure 5 
associated with 1% extra risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR 6 
was then determined as a combined upper bound risk estimate for mortality considering both cancers. 7 
Has this approach been appropriately conducted and clearly described? 8 
 9 
The SAB found the description of the procedure used to be clear but considered the justification for the 10 
independence assumption to be lacking in depth. The EPA should provide a discussion of the potential 11 
consequences of assuming that the estimated IURs for mesothelioma and lung cancer mortality are 12 
independent, noting the possibility that the upper bound on the IUR may be understated if the risks are 13 
positively correlated. The document may refer to the 1994 NRC report, which suggested that treating 14 
different tumor occurrences as independent is "not likely to introduce substantial error in assessing 15 
carcinogenic potency". However, the document should acknowledge that this statement was made in the 16 
context of animal bioassays and that human populations are more heterogeneous in risk factors related to 17 
mesothelioma and lung cancer mortality. If any risk factors are shared across outcomes and not 18 
accounted for in the modeling, the risk estimates generated by the different models are likely correlated. 19 
Given the small size of the data set, and lack of an appropriate statistical method, this correlation cannot 20 
be estimated reliably. One approach might be to undertake bounding analysis on the lifetime risk 21 
estimates using, for example, the Fréchet inequality for disjunctions (Fréchet, 1935) that makes no 22 
assumption about the nature of the dependence. This analysis could reveal how large the impact of 23 
dependence might be. At the very least, the restrictive assumption of independence must be mentioned 24 
and the potential consequences of a violation of this assumption must be discussed.  25 
 26 
Recommendation:  27 
 28 
The EPA should acknowledge that the assumption of independence is a theoretical limitation of the 29 
analysis, and should provide a fuller justification for this assumption. EPA has cited the NRC (1994) 30 
analysis as suggesting the impact of issue is likely to be relatively small. This view is also echoed in the 31 
EPA’s (2005) Guidelines for Carcinogen Risk Assessment. These provide the basis for a default 32 
assumption. However, it would be preferable if this assessment discussed the evidence base and 33 
rationale for lung cancer and mesothelioma specifically. As a sensitivity analysis, the EPA should 34 
consider quantitatively accounting for dependence in the risks of mesothelioma and lung cancer 35 
mortality either using a method that models the dependence explicitly, or a bounding study that 36 
evaluates the numerical consequences of the assumption of independence. 37 



3.2.6.4. Adjustment for Mesothelioma Mortality Under-ascertainment 38 
Question 4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this 39 
adjustment scientifically supported and clearly described? If another adjustment approach is 40 
recommended as the basis for the IUR, please identify that approach and provide the scientific 41 
rationale. 42 
 43 
The number of mesothelioma deaths was adjusted for under-ascertainment stemming from inadequate 44 
coding used in death certificates. The procedure used is not described in any detail, but can be found in 45 
the Kopylev et al. (2011) reference. A total of 18 mesotheliomas were observed in the Libby cohort 46 
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from 1980 to 2006. The estimated number of 24 mesotheliomas was obtained after using a Monte Carlo 1 
analysis. The ratio of 24 to 18 yields the median of 1.33. The Kopylev manuscript also provides a figure 2 
of 1.39 in Table 3, which is the mean later reported in the EPA report. The EPA method appears to be 3 
scientifically supported, but is not clearly described. This section should be expanded and a much more 4 
detailed statement of how the numbers were arrived at should be provided.  5 
 6 
No additional adjustment approach is described in the EPA report. The authors should provide an 7 
additional estimate using the 37% figure mentioned on page 46 of the Kopylev et al. (2011) reference. 8 
This is the percentage of mesothelioma cases that would be missed using previous histopathological 9 
analyses of cancer registry data. Using 37% would yield an estimate of about 29 mesothelioma cases 10 
instead of 24. The median ratio would then be 1.61 instead of 1.33. This number, and its related mean, 11 
should be utilized to provide a separate analysis of unit risk for comparison purposes. 12 



3.2.6.5. Characterization of Uncertainties 13 
Question 5. Please comment on whether the document adequately describes the uncertainties and 14 
limitations in the methodology used to derive the IUR and whether this information is presented in a 15 
transparent manner.  16 
 17 
The SAB commends the EPA for summarizing (in Section 5.4.6.1 of the draft document) the many 18 
sources of uncertainty considered in the course of this document and evaluating, at least qualitatively, 19 
and sometimes quantitatively, the direction and magnitude of the likely impact of each source of 20 
uncertainty.   21 
 22 
However, the SAB noted that most of what the document has accomplished is through targeted 23 
sensitivity analyses that examine one assumption at a time, while holding all others more or less 24 
constant. For example, the agency has indeed done a thorough job of exploring sensitivity of the IURs to 25 
a range of investigator analyses of lung cancer (Table 5-20) and mesothelioma (Table 5-21) for the  26 
Libby worker subcohort, and to a wide range of assumptions about the exposure metrics to be used in 27 
the basic models (e.g., Table 5-9). The basic underlying models chosen for lung cancer and for 28 
mesothelioma are the same.  29 
  30 
The sensitivity analyses in the document are individually well described, appear well-done and provide 31 
reassurance, under the assumptions of the basic models and approaches chosen to estimate the IUR, that 32 
the particular exposure metric and lag, for example, do not appear to make a big difference in the value 33 
of the IUR. However, they are currently presented somewhat in isolation, and thus do not take into 34 
account the magnitude and likelihood of multiple sources of uncertainty in the same analysis or address 35 
the overall distribution of uncertainty in the IUR. Consequently, the SAB did not think that the 36 
following statement had been fully justified:   37 
 38 



“the EPA’s selected combined IUR of mesothelioma and lung-cancer mortality accounts for 39 
both the demonstrated cross- metric uncertainty as well as several additional uncertainties, 40 
which could have resulted in underestimates of the mesothelioma and lung-cancer mortality 41 
risks” (p 5-105, lines 1-5).  42 



  43 
As noted in response to question 1 in Section 3.2.6.1 above, the SAB identified that model uncertainty is 44 
an important source of uncertainty that might well not be accounted for by using the 95% UCL on the 45 
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IUR and the combined IUR — or at least that had not been represented by the sensitivity analyses 1 
provided.  2 
 3 
Recommendations:   4 
 5 
• The SAB recommends that a more straightforward and transparent treatment of model uncertainty 6 



would be to estimate risks using a more complete set of plausible models for the exposure- response 7 
relationship (discussed in response to question 1 in Section 3.2.6.1), including the Poisson models. 8 
This sensitivity analysis would make the implications of these key model choices explicit.  9 



 10 
• The SAB recommends that, as an initial step in conducting an integrated and comprehensive 11 



uncertainty analysis, the agency provide a tabular presentation and narrative evaluation of the IUR 12 
estimates based on a reasonable range of data selections (e.g., all or part of the earlier hires as well as 13 
the “preferred” subcohort), model forms and input assumptions (as discussed, in the response to 14 
question 1 in Section 3.2.5.) These input assumptions should include inter alia exposure metrics and 15 
externally defined parameters, as discussed in the response to question 1 in Section 3.2.5. As noted 16 
in the current cancer risk assessment guidelines (EPA, 2005, page 3-29): 17 
  18 



The full extent of model uncertainty usually cannot be quantified; a partial characterization can 19 
be obtained by comparing the results of alternative models. Model uncertainty is expressed 20 
through comparison of separate analyses from each model, coupled with a subjective probability 21 
statement, where feasible and appropriate, of the likelihood that each model might be correct 22 
(NRC, 1994).  23 



The preferred model or models will be selected as a judgment based on quality of fit, and biological 24 
plausibility (including consistency with available mechanistic data). EPA (2005) provides a number of 25 
suggestions for comparing and synthesizing multiple estimates (Section 3.3.5, page 3-24 et seq.) EPA’s 26 
Cancer Guidelines provides the following suggestions (primarily addressing animal data, but equally 27 
applicable in principle to epidemiological results): 28 



• Combining data from different datasets in a joint analysis; 29 
• Combining responses that operate through a common mode of action; 30 
• Presenting a range of results from multiple datasets (in this case, the dose-response assessment 31 



includes guidance on how to choose an appropriate value from the range);  32 
• Choosing a single dataset if it can be justified as most representative of the overall response in 33 



humans, 34 
• A combination of these options.  35 



 36 
Ideally, different estimates might be quantitatively incorporated in an overall estimate by modeling the 37 
joint distributions of the major sources of uncertainty it has identified in its evaluation. However, the 38 
SAB recognizes the challenge of conducting such an analysis, and notes that simplified approaches such 39 
as using the geometric mean of several consistent and plausible upper bound estimates, or selection of a 40 
single preferred value based on health protection are frequently used in practice.  41 
 42 
There is uncertainty associated with a composite IUR for mesothelioma and lung cancer, because it 43 
relies on an assumption of independence of the endpoints. Other methods that do not require this 44 
assumption should be explored (See response to question 1 in Section 3.2.6.1)  45 



46 
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4. LONG-TERM RESEARCH NEEDS 1 



4.1. Epidemiology 2 



It would be informative and very important for NIOSH and ATSDR to continue monitoring mortality 3 
among Libby workers (including those residing in Libby and nearby towns such as Troy, Montana) and 4 
residents of Libby and nearby towns such asTroy, respectively, to determine the number of new lung 5 
cancers, mesotheliomas, and non-malignant pulmonary diseases (i.e., asbestosis) in these two 6 
populations.  7 
The last occupational ascertainment was through 2006; an additional five years of data should now be 8 
available. In addition to a dose-response evaluation, an overall SMR should be calculated for lung 9 
cancer in this population by comparison to both the Montana and U.S. populations. 10 
 11 
The previous ATSDR community SMR mortality survey was from 1979-1998. It should now be 12 
extended through 2011 and should include an analysis specific for community, non-occupationally 13 
exposed, individuals. Early-life exposure to LAA could possibly be obtained from surrogate interview 14 
information from the community population. Smoking, occupational, and residential histories should be 15 
obtained for the lung cancer, mesothelioma, and non-malignant respiratory disease (i.e., asbestosis) 16 
categories. Data concerning previous Libby residents who had moved away (and died in other states) 17 
would need to be obtained by means of a special effort of ATSDR.  18 
 19 
A community cross-sectional respiratory health screening was conducted in Libby by ATSDR in 2000 20 
and 2001. A non-malignant respiratory health update since then would be useful. The appropriate 21 
smoking, occupational, and residential histories should be included. 22 
 23 



4.2. Mode of Action 24 



It would be valuable for future research on LAA mode of action to focus on biomarkers that are 25 
more clearly and specifically related to non-cancer endpoints (i.e., asbestosis) or cancer endpoints 26 
(e.g., mesothelioma). Critical genotoxicity studies including mutagenesis and chromosomal 27 
aberration studies have not been investigated with LAA. Inhalation studies in animal models that can 28 
provide mechanistic and dose-response relationship should be conducted.  29 



4.3. Future Development of a TEM Method for PCM Equivalency 30 



EPA needs to develop a transmission electron microscopy (TEM) method that provides equivalent data 31 
to phase contrast microscopy (PCM). This TEM method development must first recognize fundamental 32 
differences between TEM and PCM analysis. Areas that need better definition include differences in 33 
analyzable areas, changes in PCM resolution over time, measuring complex fibrous structures, 34 
measuring obscured fibers, defining TEM analysis parameters more succinctly, recognition of several 35 
other measurement characteristics of importance (such as surface area), defining inter-laboratory 36 
variations and their causes, as well as other areas related to analysis. 37 
 38 
Other areas of analysis may include but not limited to: differences between PCM reticule areas and TEM 39 
grid opening areas that create biases; TEM rules with regard to fibers obscured by grid bars which create 40 
positive bias in TEM results; measurement of obscured, complex arrangements of fibers by TEM that 41 
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differ from PCM counts; TEM measurement errors associated with fibers of various widths; differences 1 
between laboratories with interpretation of TEM counting rules; differences in 2 
magnification/orientations used for analysis; and other issues which create variation between analyses. 3 
 4 
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APPENDIX A: EPA’S CHARGE QUESTIONS 1 
 2 



EPA Charge to the SAB for the IRIS Toxicological Review  3 
     of Libby Amphibole Asbestos  4 



 5 
August 2011 6 



 7 
Introduction 8 
  9 
The U.S. Environmental Protection Agency (EPA) is seeking an external peer review of the scientific 10 
basis supporting the draft Toxicological Review of Libby Amphibole asbestos that will appear on the 11 
Agency’s online database, the Integrated Risk Information System (IRIS). IRIS is prepared and 12 
maintained by the EPA’s National Center for Environmental Assessment (NCEA) within the Office of 13 
Research and Development (ORD). An existing IRIS assessment for asbestos which includes a 14 
carcinogenicity assessment was posted on IRIS in 1988. The draft on which EPA is now seeking review 15 
is the first IRIS assessment specific to Libby Amphibole asbestos1.  16 
 17 
IRIS is a human health assessment program that evaluates qualitative and quantitative risk information 18 
on effects that may result from exposure to specific chemical substances found in the environment. 19 
Through the IRIS Program, EPA provides quality science-based human health assessments to support 20 
the Agency’s regulatory activities. Combined with specific exposure information, government and 21 
private entities use IRIS to help characterize public health risks of chemical substances in site-specific 22 
situations in support of risk management decisions. 23 
 24 
Libby Amphibole asbestos, found in vermiculite ore deposits near Libby, Montana, is comprised of a 25 
mixture of related mineral forms of amphibole asbestos: primarily winchite, richterite and tremolite with 26 
trace amounts of magnesioriebeckite, edenite, and magnesio-arfvedsonite. Health effects from exposure 27 
to Libby Amphibole asbestos are a potential concern for Libby residents, as well as workers and others 28 
who may have handled vermiculite mined in Libby, Montana. Additionally, vermiculite from Libby, 29 
Montana was incorporated into various consumer products, some of which may remain in place (e.g., 30 
vermiculite attic insulation in homes). 31 
 32 
The external review draft Toxicological Review of Libby Amphibole asbestos is based on a 33 
comprehensive review of the available scientific literature on the health effects of Libby Amphibole 34 
asbestos and was developed in adherence with general guidelines for risk assessment set forth by the 35 
National Research Council in 1983 (NRC, 1983)2 and numerous guidelines and technical reports 36 
published by EPA (see Section 1 of the assessment)3. Specifically, this draft IRIS assessment provides 37 
an overview of sources of exposure to Libby Amphibole asbestos, characterizes the hazard posed by 38 
exposure to Libby Amphibole asbestos for carcinogenicity and noncancer health effects based on the 39 
available scientific evidence, and presents a qualitative and quantitative health assessment, including the 40 



                                                 
1 The term “Libby Amphibole asbestos” is used in this document to identify the mixture of amphibole mineral fibers of 
varying elemental composition (e.g., winchite, richterite, tremolite, etc.) that have been identified in the Rainy Creek complex 
near Libby, Montana.  
2 NRC (1983). Risk Assessment in the federal government: managing the process. Washington DC: National Academy Press. 
3 http://www.epa.gov/iris/backgrd.html 
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derivations of a chronic inhalation reference concentration (RfC) and an inhalation unit risk (IUR) that 1 
can be combined with exposure information in a risk assessment to estimate noncancer hazard and 2 
carcinogenic risk, respectively, in humans. The assessment does not address oral exposure to Libby 3 
Amphibole asbestos.  4 



 5 
Charge Questions 6 
 7 
Below is a set of charge questions that address scientific issues in the draft human health assessment of 8 
Libby Amphibole asbestos. Please provide detailed explanations for responses to the charge questions. 9 
EPA will also consider the Science Advisory Board reviewer SAB comments on other major scientific 10 
issues specific to the hazard identification and dose response assessment of Libby Amphibole asbestos. 11 
Please identify and provide the rationale for approaches to resolve the issues where possible. Please 12 
consider the accuracy, objectivity, and transparency of EPA’s analyses and conclusions in your review.  13 
 14 
General Charge Questions: 15 
 16 
1. Is the Toxicological Review logical, clear, and concise?  Has EPA clearly, and in sufficient detail, 17 
presented and synthesized the scientific evidence for health hazards from Libby Amphibole asbestos? 18 
 19 
2. Please identify any additional peer-reviewed studies from the primary literature that should be 20 
considered in the assessment of noncancer and cancer health effects of Libby Amphibole asbestos. 21 
 22 
Chemical-Specific Charge Questions: 23 
 24 
I. Background 25 
A. Mineralogy and Toxicokinetics 26 
1. In order to inform the hazard identification and dose response of Libby Amphibole asbestos, 27 
background material is included in the document briefly describing the mineralogy and toxicokinetics of 28 
asbestos and related mineral fibers (Section 2 and 3):  29 
 30 
a. Please comment on whether the presentation of the available data on the mineralogy of Libby 31 
Amphibole asbestos is clear, concise and accurate.  32 
 33 
b. In the absence of toxicokinetic information specific to Libby Amphibole asbestos, the draft 34 
assessment contains a general summary description of fiber toxicokinetics. Please comment on whether 35 
this overview of general fiber toxicokinetics is clear, concise and accurate.  36 
 37 
II. Hazard Identification of Libby Amphibole Asbestos 38 
A. Noncancer Health Effects: 39 
1. An occupational cohort of workers in a Marysville, OH facility exposed to Libby Amphibole asbestos 40 
(Lockey et al., 1984; Rohs et al., 2008) was selected as the basis for the derivation of the reference 41 
concentration (RfC). Please comment on whether the selection of this study population is scientifically 42 
supported and clearly described. If a different study population is recommended as the basis for the RfC, 43 
please identify this study and provide scientific support for this choice. 44 
 45 
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2. Radiographic evidence of localized pleural thickening in humans was concluded by EPA to be an 1 
adverse effect and was selected as the critical effect for the derivation of the RfC. Pleural thickening is 2 
associated with restrictive lung function, breathlessness during exercise and, for some individuals, 3 
chronic chest pain. Please comment on whether the selection of this critical effect and its 4 
characterization is scientifically supported and clearly described. If a different health endpoint is 5 
recommended as the critical effect for deriving the RfC, please identify this effect and provide scientific 6 
support for this choice. 7 
 8 
3. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 9 
summarized in the draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 10 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 11 
studies used for derivation of the RfC. Please comment on whether the laboratory animal and 12 
mechanistic information presented is used appropriately in the draft assessment.  13 
 14 
B. Carcinogenicity: 15 
1. Under EPA’s Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005; 16 
www.epa.gov/iris/backgrd.html), the draft IRIS assessment characterizes Libby Amphibole asbestos as 17 
“carcinogenic to humans” by the inhalation route of exposure. Please comment on whether the cancer 18 
weight of evidence characterization is scientifically supported and clearly described. 19 
 20 
2. Due to the limitations of the data available, the draft assessment concludes that there is insufficient 21 
information to identify the mode of carcinogenic action of Libby Amphibole asbestos. Please comment 22 
on whether this determination is appropriate and clearly described.  Note that in the absence of 23 
information to establish a mode of action, a linear low dose extrapolation is recommended by the 24 
Guidelines for Carcinogen Risk Assessment (U.S., EPA, 2005; Section 3.3). If it is judged that a mode 25 
of action can be established for Libby Amphibole asbestos, please identify the mode of action and its 26 
scientific support (i.e., studies that support the key events, and specific data available to inform the 27 
shape of the exposure-response curve at low doses).  28 
3. An occupational cohort of workers from Libby, Montana exposed to Libby Amphibole asbestos (i.e., 29 
the Libby worker cohort) was selected as the basis for the derivation of the inhalation unit risk (IUR). 30 
Please comment on whether the selection of this study population is scientifically supported and clearly 31 
described. If a different study population is recommended as the basis for the IUR, please identify this 32 
study and provide scientific support for this choice. 33 
 34 
4. Mortality from lung tumors and mesothelioma in the Libby worker cohort was selected to serve as the 35 
basis for the derivation of the IUR. Please comment on whether this selection is scientifically supported 36 
and clearly described. If a different health endpoint is recommended for deriving the IUR, please 37 
identify this endpoint and provide scientific support for this choice. 38 
 39 
5. The database of laboratory animal and mechanistic studies of Libby Amphibole asbestos is 40 
summarized in this draft assessment (see Section 4.2 and 4.3, details in Appendix D) to inform the 41 
mechanisms of the biological response to Libby Amphibole asbestos and support the epidemiology 42 
studies used for derivation of the IUR. Please comment on the use of laboratory animal and mechanistic 43 
information in the draft assessment.  44 
 45 
III. Exposure-Response Assessment 46 
A. Inhalation Reference Concentration (RfC): 47 
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1. Exposures to Libby Amphibole asbestos for workers in the Marysville, OH facility were reconstructed 1 
based on industrial hygiene data collected in the facility from 1972 to 1994. Exposures from 1957 to 2 
1971 were estimated based on extrapolation from the available industrial hygiene data. The information 3 
used for the exposure reconstruction was based on employee interviews, court and company records, and 4 
the expert judgment of the researchers. Is the methodology used for the exposure reconstruction reported 5 
in Appendix F and the subsequent development of exposure estimates used in the analyses scientifically 6 
supported and clearly described? 7 
 8 
2. Exposure-response modeling was conducted using the incidence of localized pleural thickening in 9 
workers and cumulative exposure to estimate the point of departure (POD) for derivation of the RfC. 10 
EPA’s estimate of the POD is based upon a Michaelis-Menten model applied to the subcohort of 11 
workers examined in 2002-2005 and first exposed to Libby Amphibole asbestos in 1972 (when 12 
measurements of fiber levels in the workplace began) or later with cumulative exposure as the 13 
explanatory variable. Is the selection of the model scientifically justified and clearly described? Has the 14 
modeling and the choice of a benchmark response (BMR) for the POD of 10% extra risk of localized 15 
pleural thickening been clearly described and appropriately conducted according to EPA’s Draft 16 
Benchmark Dose Technical Guidance (U.S. EPA, 2000b)?   17 
 18 
3. EPA’s assessment also provides the results of alternative modeling approaches to derive a POD for 19 
localized pleural thickening. This modeling used the full Marysville worker data set with exposures 20 
from 1957 and later and a Cumulative Normal Michaelis-Menten model that incorporates both 21 
cumulative exposure and time from first exposure as explanatory variables. Please comment on whether 22 
EPA’s rationale for presenting these alternative approaches is scientifically justified and clearly 23 
described. Please identify and provide the rationale if a different approach for identifying the most 24 
appropriate population within the cohort of Marysville workers is recommended as the basis for 25 
estimating a POD. 26 
 27 
4. EPA has evaluated potential confounders and covariates where data are available. Specifically, EPA 28 
has explored the influence of age, body mass index, smoking status, time since first exposure, gender, 29 
and alternative exposure metrics on model fit and evaluated their association with the modeled health 30 
outcomes (see Section 5.3). Are these analyses clearly described and appropriately conducted?  Are the 31 
results of these analyses appropriately considered in the RfC derivation?  Additionally, there is a 32 
possibility of exposure-dependent censoring in participant selection for the update of the Marysville 33 
cohort (Rohs et al., 2008) but no evidence of selection bias. Does the SAB have any specific 34 
recommendations for evaluating and, if appropriate, quantitatively addressing exposure-dependent 35 
censoring in these analyses? 36 
 37 
5. The modeled POD estimate is based on cumulative exposure estimates for the worker cohort 38 
examined. For the derivation of the RfC, this cumulative exposure is prorated over the period of 39 
environmental exposure (lifetime or shorter duration chronic exposure when appropriate). The RfC is 40 
provided in units of continuous air concentration. Is the basis of this conversion clearly explained and 41 
scientifically justified?   42 
 43 
6. Please comment on the rationale for the selection of the uncertainty factors (UFs) applied to the POD 44 
for the derivation of the RfC. Are the UFs appropriate based on A Review of the Reference Dose and 45 
Reference Concentration Processes (U.S. EPA, 2002; Section 4.4.5) and clearly described?  If changes 46 
to the selected UFs are proposed, please identify and provide scientific support. Specifically, please 47 
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comment on the rationale for the selection of the database uncertainty factor (UFD) of 10 applied in the 1 
derivation of the RfC. The database uncertainty factor accounts for the lack of data on effects other than 2 
in the respiratory system, including other effects observed in community and laboratory animal studies 3 
(cardiovascular disease and autoimmune effects) that have not been well-studied (See Section 5.2.3 of 4 
the Toxicological Review); and lack of health data assessed at later time points. Is the rationale for the 5 
UFD appropriate and clearly described?  Please provide the rationale if a change in the UFD is 6 
proposed. 7 
 8 
7. Please comment on whether the document adequately describes the uncertainties and limitations in 9 
the methodology used to derive the RfC and whether this information is presented in a transparent 10 
manner. 11 
 12 
B. Inhalation Unit Risk (IUR): 13 
1. Exposure-response modeling was conducted separately for lung cancer and mesothelioma mortality. 14 
The POD estimates for these endpoints are based upon analysis of the subcohort of workers first 15 
exposed after 1959 when the exposure data were judged to be better characterized. The exposure-16 
response modeling included consideration of a variety of exposure metrics that varied with time and 17 
incorporated different lag and decay parameters. Based on the results of the exposure-response 18 
modeling, a life table analysis was used to determine the PODs for each type of cancer for the various 19 
exposure metrics. Have the exposure-response modeling and determination of the PODs from life table 20 
analysis been appropriately conducted and clearly described?  If a different approach to exposure-21 
response analysis is recommended as the basis for the estimating the IUR, please identify the 22 
recommended methods and provide a rationale for this choice. 23 
 24 
2. Smoking is a strong independent risk factor for lung cancer and may be an important confounder of 25 
the lung cancer mortality analysis. Data on individual smoking habits and history were largely missing 26 
and could not be used to control for potential confounding in regression analyses. However, EPA used 27 
three approaches to evaluate the confounding issue, including restriction of the cohort and two analytic 28 
evaluations of the potential for confounding by smoking (see Section 5.4.3.6.5). Please comment on 29 
whether the methods and analyses are clearly presented and scientifically justified. If additional analyses 30 
are recommended, please identify the methods and scientific rationale.  31 
 32 
3. In order to derive an IUR which represents the combined risk of mortality from lung cancer or 33 
mesothelioma, a cancer-specific unit risk for each tumor type was calculated according to the Guidelines 34 
for Carcinogen Risk Assessment (U.S., EPA, 2005; Sections 3.2 and 3.3) by linear extrapolation from 35 
the corresponding POD (i.e., the lower 95% confidence limit on the exposure associated with 1% extra 36 
risk of lung cancer or 1% absolute risk of mesothelioma mortality). The IUR was then determined as a 37 
combined upper bound risk estimate for mortality considering both cancers. Has this approach been 38 
appropriately conducted and clearly described? 39 
 40 
4. Please comment on the adjustment for mesothelioma mortality under ascertainment. Is this adjustment 41 
scientifically supported and clearly described?  If another adjustment approach is recommended as the 42 
basis for the IUR, please identify that approach and provide the scientific rationale. 43 
 44 
5. Please comment on whether the document adequately describes the uncertainties and limitations in 45 
the methodology used to derive the IUR and whether this information is presented in a transparent 46 
manner.  47 
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8/13/12 Draft 
 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 



 
Subject:  SAB Recommendations for EPA’s FY2012 Scientific and Technological 



   Achievement Awards  
 
Dear Administrator Jackson:    



 
The EPA Science Advisory Board (SAB) is pleased to transmit its recommendations for the FY 2012 
Scientific and Technological Achievement Awards (STAA). The STAA program was established in 
1980 to recognize EPA employees who have made outstanding contributions to the advancement of 
science and technology through their publications in peer-reviewed literature or books. The SAB has 
been asked by EPA’s Office of Research and Development to review EPA’s nominated scientific papers 
and make recommendations for awards. We are pleased to continue to play an important role in the 
STAA program. 
  
This year, the Agency submitted a total of 106 nominations comprised of 160 publications in 14 science 
and technology categories. The SAB excluded two nominations from consideration since they did not 
meet the eligibility criteria. Of the 104 remaining nominations, the SAB recommends 43 for monetary 
awards and another 36 as deserving of Honorable Mention. Of the nominations recommended for 
monetary awards, 4 were recommended for Level I, the highest award; 10 for Level II; and 29 for Level 
III. The SAB’s recommendations are provided in the enclosed appendices. 



 
The SAB concludes that the 2012 STAA nominations are of very high quality, and commends the 
Agency for its superior research publications. The SAB also appreciates the Agency’s implementation of 
the SAB recommendations from last year’s review regarding STAA nomination procedures. This year, 
the SAB has additional recommendations to further strengthen the STAA program.  
 
The SAB applauds the Agency’s public recognition of the scientific work of EPA scientists and 
engineers through publication in the peer-reviewed literature. Thank you for providing the SAB with the 
opportunity to assist the Agency with this important program. The SAB looks forward to reviewing the 
FY 2013 nominations.  
 
 
Enclosures  
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NOTICE 
 
This report has been written as part of the activities of the EPA Science Advisory Board, a public 
advisory group providing extramural scientific information and advice to the Administrator and other 
officials of the Environmental Protection Agency. The Board is structured to provide balanced, expert 
assessment of scientific matters related to the problems facing the Agency. This report has not been 
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 
the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 
Branch of the Federal government, nor does mention of trade names or commercial products constitute a 
recommendation for use. Reports of the EPA Science Advisory Board are posted on the EPA website at 
http://www.epa.gov/sab.   
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1. BACKGROUND 1 
 2 



EPA’s Scientific and Technological Achievement Awards (STAA) were established in 1980 to 3 
recognize the Agency’s scientists and engineers who published their technical work in the peer-reviewed 4 
literature. The STAA program is administered and managed by the EPA Office of Research and 5 
Development (ORD). Each year, the EPA Science Advisory Board (SAB) has been asked to review the 6 
EPA’s nominated scientific publications and make recommendations for awards. The SAB was charged 7 
to review nominations and provide recommendations for each nomination in consideration of the EPA’s 8 
criteria for STAA awards. The EPA announced the call for nominations for the 2012 STAA program to 9 
senior managers and employees in January 2012 (Appendix A). ORD screened nominations for 10 
conformance with EPA’s STAA Nomination Procedures and Guidelines. The Guidelines describe the 11 
award levels, eligibility criteria, and the award criteria. In June 2012, ORD submitted to the SAB Staff 12 
Office 106 nominations for 2012 STAA awards in 14 possible science and technology categories.   13 
 14 
The EPA’s criteria for STAA Program awards are as follows: 15 
 16 



• Level I awards are for nominees who have accomplished an exceptionally high-quality research 17 
or technological effort. The nomination should recognize the creation or general revision of a 18 
scientific or technological principle or procedure, or a highly significant improvement in the 19 
value of a device, activity, program, or service to the public. It must be at least of national 20 
significance or have high impact on a broad area of science/technology. The nomination must be 21 
of far reaching consequences and recognizable as a major scientific/technological achievement 22 
within its discipline or field of study. 23 



 24 
• Level II awards are for nominees who have accomplished a notably excellent research or 25 



technological effort that has qualities and values similar to, but to a lesser degree, than those 26 
described under Level I. It must have timely consequences and contribute as an important 27 
scientific/technological achievement within its discipline or field of study.  28 



 29 
• Level III awards are for nominees who have accomplished an unusually notable research or 30 



technological effort. The nomination can be for a substantial revision or modification of a 31 
scientific/technological principle or procedure, or an important improvement to the value of a 32 
device, activity, program, or service to the public. It must relate to a mission or organizational 33 
component of the EPA, or significantly affect a relevant area of science/technology.  34 



 35 
• Honorable Mention is a fourth, non-cash level award for nominations which are noteworthy but 36 



which do not warrant a Level I, II or III award. Honorable Mention applies to nominations that: 37 
(1) may not quite reach the level described for a Level III award; (2) show a promising area of 38 
research that the SAB wants to encourage; or (3) show an area of research that the SAB believes 39 
is too preliminary to warrant an award recommendation at this time.  40 



 41 
 42 
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2. SAB REVIEW PROCEDURE 1 
 2 



In response to the EPA’s request, the SAB Staff Office formed a new SAB STAA Committee to review 3 
the nominations. The Committee was formed in accordance with the SAB process as described in the 4 
SAB 2002 publication, Panel Formation Process: Immediate Steps to Improve Policies and Procedures 5 
(EPA-SAB-EC-COM-02-003).  6 
 7 
All nominations and nomination evaluation criteria were provided to the Committee in advance of the 8 
review meeting. The SAB review consisted of a two-step process: an initial review of each nomination, 9 
followed by a Committee discussion of all nominations. The initial review of each nomination was 10 
conducted by two or three members. Committee members provided their individual initial ratings of the 11 
nominations based on the EPA’s award criteria as described under Section 1. The Committee met at a 12 
closed meeting on July 23-24, 2012, in Arlington, VA. The meeting was closed to the public to protect 13 
the personal privacy of the authors. Committee members discussed all nominations (see Table 1), and 14 
were asked to recuse themselves from the Committee deliberations on selected nominations to avoid an 15 
appearance of a lack of impartiality. The Committee reached consensus on the recommendations for 16 
awards. The Committee also discussed administrative recommendations for improving the STAA 17 
nomination process.  18 
 19 
  20 
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 1 
Table 1. 2012 STAA Nominations by Topic Category 2 



 3 
Topic Number of Nominations Submitted to SAB  



Control Systems and Technology 2 
Ecological Research 24 
Energy and the Environment 1 
Environmental Policy and Decisionmaking 
Studies 



6 



Health Effects Research and Human Health 
Risk Assessment 



16 



Homeland Security 2 
Industry and the Environment 3 
Integrated Risk Assessment 3a 
Monitoring and Measurement Methods 13b 
Other Environmental Research 6 
Review Articles 9 
Risk Management and Ecosystem 
Restoration 



1 



Sustainability and Innovation 4 
Transport and Fate 16 
TOTAL 106 



 4 
 5 



a One nomination submitted a news article for award.  The SAB excluded this nomination because it did 6 
not meet the eligibility requirements for peer review (i.e., it was not published in a peer reviewed journal 7 
or as a peer reviewed book chapter).   8 
 9 
b One nomination submitted ten publications for award.  The SAB excluded this nomination because it 10 
did not meet the eligibility requirements (i.e., exceeded limits of each nomination to three publications). 11 
 12 
  13 
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3. AWARD RECOMMENDATIONS 1 
 2 
Table 2 summarizes the awards by year since 2002, including the recommendations for 2012. The 3 
Committee recommended 43 nominations for 2012 STAA monetary awards and another 36 for 4 
Honorable Mention. Of the works recommended for monetary awards, 4 were recommended for Level I, 5 
10 for Level II, and 29 for Level III. Appendix B lists the recommended monetary awards and 6 
nominations that deserve an Honorable Mention. The final rankings were agreed to at the meeting by 7 
Committee consensus. One award was based upon a vote by the Committee members as to yes, no, or 8 
abstension. Table 3 summarizes the distribution of 2012 award recommendations among categories.   9 
 10 
 11 



 12 
Table 2. Comparison of Award Recommendations over Time 13 



Award 
Level 



FY 
2002 



FY 
2003 



FY 
2004 



FY 
2005 



FY 
2006 



FY 
2007 



FY 
2008 



FY 
2009 



FY 
2010 



FY 
2011  



FY 
2012 



Nominations 
Reviewed 



140 136 146 110 90 140 130 109 121 130 104a 



Level I 4 
 (3%) 



7  
(5%) 



6  
(4%) 



3  
(3%) 



5  
(6%) 



5  
(4%) 



5  
(4%) 



3  
(3%) 



5  
(4%) 



3  
(2%) 



4  
(4%) 



Level II 7  
(5%) 



18 
(13%) 



13 
(9%) 



6  
(5%) 



11 
(12%) 



13 
(9%) 



16 
(12%) 



22 
(20%) 



14 
(12%) 



13  
(10%) 



10 
(10%) 



Level III 26 
(19%) 



29 
(21%) 



32 
(22%) 



30 
(27%) 



29 
(32%) 



37 
(26%) 



30 
(21%) 



31 
(28%) 



42 
(35%) 



35  
(27%) 



29 
(28%) 



Honorable 
Mention 



39 
(28%) 



33 
(24%) 



37 
(25%) 



31 
(28%) 



26 
(29%) 



45 
(32%) 



43 
(33%) 



25 
(23%) 



33 
(27%) 



44  
(34%) 



36 
(35%) 



Not 
Recommended 



64 
(46%) 



49 
(36%) 



58 
(40%) 



40 
(36%) 



19 
(21%) 



40 
(29%) 



36 
(28%) 



28 
(26%) 



27 
(22%) 



35  
(27%) 



25  
(24%) 



 14 
 15 
a Two nominations were considered ineligible for consideration by the SAB (see Table 1). 16 
  17 











8/13/2012 Draft 
DO NOT CITE OR QUOTE 



This Draft Panel Report has been prepared for quality review and approval by the chartered Science 
Advisory Board.  This report does not represent EPA policy. 



 



5 
 



 1 
 2 



Table 3. Summary Number of Award Recommendations by Category for FY2012 3 
Nomination Categories Total 



Nominations 
Award Levels Honorable 



Mention 
  I II III Total  



Control Systems and Technology 2 0 0 0 0 1 
Ecological Research 24 0 3 7 10 7 



Energy and the Environment 1 0 0 1 1 0 



Environmental Policy and 
Decision making Studies 



6 1 0 3 4 1 



Health Effects Research and 
Human Health Risk Assessment 



16 2 2 4 8 7 



Homeland Security 2 0 0 0 0 0 
Industry and the Environment 3 0 0 1 1 0 
Integrated Risk Assessment 2 0 1 0 1 0 



Monitoring and Measurement 
Methods 



12 0 1 2 3 6 



Other Environmental Research 6 0 1 2 3 3 
Review Articles 9 0 0 3 3 3 



Risk Management and Ecosystem 
Restoration 



1 0 0 0 0 0 



Sustainability and Innovation 4 0 0 1 1 2 
Transport and Fate 16 1 2 5 8 6 



TOTALS: 104 4 10 29 43 36 
 4 



 5 
 6 
 7 
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4. ADMINISTRATIVE RECOMMENDATIONS 1 
  2 



The SAB appreciates the EPA’s implementation of the recommendations from last year’s SAB report to 3 
the Administrator that improves the nomination process and enhances the integrity of the program. In 4 
particular, the SAB concludes that almost all of the 2012 nominations adhered to existing STAA 5 
program guidelines.  6 
 7 
The SAB has the following recommendations to further strengthen the STAA program in future years:  8 
 9 
Additional Requirements for Nomination Form: 10 
 11 



• Each nomination should include information on previous STAA awards received by primary 12 
author or co-authors.  The current nomination form requires a description of the relationship 13 
between the current nomination to any previous or current nomination(s) with similar subjects 14 
authored by the same group or subgroup.  The SAB recommends that the current nomination 15 
form also provide information on whether any of these previous nominations received STAA 16 
awards.   17 



• Each nomination should include all supplemental materials submitted to journals.  Many 18 
journals encourage authors to submit supplementary information with their papers to assist the 19 
journal as it decides whether to publish the authored paper. The STAA criteria allow 20 
nominations to include supplemental material relevant to the nomination. The Committee 21 
encourages submitters to include supplementary information sent to journals since such material 22 
frequently provides useful context on the quality and innovativeness of the research and the 23 
potential consequences of the research within its discipline or field of study.    24 



Assurance of Completeness of Nomination Package: 25 
 26 



• EPA should ensure that each nomination describes its relevance to EPA’s mission. The 27 
Agency’s criteria for eligibility for awards include that nominations should describe their 28 
importance and impact upon the ability of the Agency to better accomplish its mission. Several 29 
nominations did not discuss how the publications relate to EPA’s mission nor discuss how the 30 
publications have a direct impact on human health or the environment. The SAB requests that all 31 
nominations state how the nominated papers are expected to represent an important advancement 32 
of scientific knowledge or technology relevant to EPA’s mission and human health or the 33 
environment.   34 



• Each nomination should discuss the relationship between publications within nominations 35 
comprised of multiple publications. The Agency’s nomination criteria include that up to three 36 
publications may be combined into one nomination if the publications have similar subjects and 37 
authors. Several nominations for 2012 STAA recognition did not discuss the link between 38 
subject matter for the different publications submitted as part of a single nomination. The SAB 39 
recognizes the importance of recognizing contributions made through the total output of EPA 40 
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authors, and encourages EPA to ensure that the justifications for nominations comprising more 1 
than one publication clarify the relationship between publications within such nominations.2 
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 1 
APPENDIX A - CALL FOR NOMINATIONS FOR THE 2012 STAA PROGRAM  2 



 3 
 4 



 5 
January 17, 2012 6 



 7 
MEMORANDUM 8 
 9 
 10 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  11 
 12 
FROM: Paul T. Anastas 13 



Assistant Administrator  14 
 15 
TO:    Assistant Administrators 16 



Associate Administrators 17 
Regional Administrators 18 



 19 
It is a pleasure to announce this year's call for nominations for the 2012 Scientific and Technological 20 
Achievement Awards (STAA) program. This is an Agency-wide competition, judged by the Science 21 
Advisory Board (SAB), which recognizes outstanding published scientific and technical papers by the 22 
Agency's staff. This year’s nominations will be accepted via electronic submission to 23 
nomination.STAA@epa.gov. 24 



 25 
Attached are nomination procedures and guidelines, a program schedule, and nomination forms. Official 26 
2012 nomination forms are available for your convenience in MS Word and data entry capable Portable 27 
Document Format (PDF) at http://epa.gov/ncer/staa/. All nominations must be received no later than 28 
midnight ET Friday, February 17, 2012. Instructions for completion and electronic submission of 29 
nomination packages are attached. Please contact Todd Peterson at (703) 308-7224 or email him at 30 
peterson.todd@epa.gov if there are any questions. 31 
 32 
 33 
cc:  EPA Science Advisory Board 34 



EPA Program Offices 35 
EPA Regional Offices 36 
ORD Center/Laboratory Directors 37 



 38 
 39 
Attachments 40 
  41 





mailto:nomination.STAA@epa.gov
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 1 
January 17, 2012 2 



 3 
 4 
EPA SEEKING APPLICATIONS FOR 2012 STAA AWARDS  5 
 6 
MEMORANDUM 7 
 8 
 9 
SUBJECT: The 2012 Scientific and Technological Achievement Awards (STAA) Program  10 
 11 
FROM: Paul T. Anastas 12 



Assistant Administrator (8101R) 13 
 14 
TO:    All EPA Employees 15 
 16 
 17 
I am pleased to issue this year's call for nominations for the EPA's prestigious 2012 Scientific and 18 
Technological Achievement Awards (STAA). Each year, EPA recognizes outstanding papers written by 19 
the Agency's staff and published in scientific and technical journals. STAA is open to all EPA 20 
employees. Nominations are judged by the EPA's Science Advisory Board (SAB), and managed by the 21 
Office of Research and Development. Nominations can be submitted in the following categories: 22 
 23 



- Control Systems and Technology 24 
- Ecological Research 25 
- Health Effects Research and Human Health Risk Assessment 26 
- Monitoring and Measurement Methods 27 
- Transport and Fate 28 
- Review Articles 29 
- Risk Management and Ecosystem Restoration 30 
- Integrated Risk Assessment 31 
- Environmental Policy and Decision-Making Studies 32 
- Homeland Security 33 
- Industry and the Environment 34 
- Energy and the Environment 35 
- Sustainability and Innovation 36 
- Other Environmental Research 37 



 38 
STAA winners are eligible for monetary awards. 39 
 40 
This year's nominations will be accepted via electronic submission to nominations.STAA@epa.gov. 41 
You can find the nomination forms and guidelines and additional information about the STAA program 42 
at www.epa.gov/ncer/staa/. Nominations will be accepted until midnight ET on Friday, February 17, 43 
2012. Should questions arise, please contact Todd Peterson at (703) 347-7224 or peterson.todd@epa.gov 44 
. 45 
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 1 
APPENDIX B - NOMINATONS RECOMMENDED FOR STAA AWARDS  2 



 3 
Note: The Appendix B list of Recommendations for 2012 STAA Program Awards is not provided for 4 
review by the 2012 STAA Committee. This list will be appended to the final letter to the Administrator 5 
after completion of the quality review by the chartered SAB. 6 
 7 
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The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board 
(SAB) quality reviews  



Purpose:  to describe the role and involvement of chartered SAB members and Board liaisons in 
the quality review of draft advisory reports developed by SAB panels, subcommittees, and work 
groups.   



• This protocol supplements the SAB Staff Office publication, Advisory Committee 
Meetings and Report Development: Process for Public Involvement, which describes the 
general order of business at a public advisory committee meeting or teleconference and 
the role of key participants [i.e., the Designated Federal Officer (DFO), the chair of the 
committee, members of the committee, representatives of EPA offices, and members of 
the public]. 



• Quality review is a key function of the chartered SAB (the Board).  Draft reports 
prepared by SAB committees, panels, or work groups must be reviewed and approved by 
the Board before transmittal to the EPA Administrator.  The Board makes a 
determination in an open, public meeting consistent with Federal Advisory Committee 
Act (FACA) about the quality of all draft reports and determines whether the report is 
ready to be transmitted to the EPA Administrator. 



The Quality Review Process 



• The quality review begins after a panel, committee, or work group concurs on a draft 
report. 



Before the quality review: 



o Board members review the SAB draft report scheduled for quality review and 
provide written responses to four quality review questions a  week before the 
quality review: 



1. Were the charge questions adequately addressed? 



2. Are there are any technical errors or omissions in the report or issues that 
are not adequately dealt with in the draft report? 



3. Is the draft report clear and logical?   



4. Are the conclusions drawn or recommendations provided supported by the 
body of the draft report? 



The written comments do not need to repeat the original charge questions or 
summarize the report; it is most helpful if they simply directly address the four 
quality review questions. 





http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf


http://yosemite.epa.gov/sab/SABPRODUCT.NSF/WEBSABSO/part-mtgs-reports/$File/sabso_04_001.pdf
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As part of the quality review, Board members also should comment on the 
alignment and consistency of the message given in the Letter to the 
Administrator, the Executive Summary, and body of the report. 



o Board members with expertise closely linked to the subject matter of the draft 
report are asked to serve as lead reviewers to begin the quality review discussion. 
 The SAB Chair asks lead reviewers to summarize their major comments 



on the draft report orally. 
o The majority of reports for quality review are SAB peer reviews of draft EPA 



documents by an appointed SAB panel or committee.  Occasionally, an SAB 
panel or committee develops an original report.  In either case, Board members do 
not repeat the work of the SAB committee or panel.   



o If the SAB draft report is a peer review, it may be helpful for SAB members to 
examine the Agency document that was the focus of the draft report.  It may also 
be useful in any quality review to examine the history of the SAB advisory 
activity associated with the draft report.  The DFO provides Board members with 
a web link to the “advisory activity page” on the SAB website.  That page 
provides links to all the public meetings associated with the development of the 
draft report.  Chartered SAB members can access all public comments previously 
received related to these meetings. 



o Written public comments are made available to Board members for consideration 
before the quality review meeting. 



o Board members are asked to submit responses to Supplemental Ethics Questions 
(Part 6 of Form 3110-48, the Confidential Financial Disclosure Form for Special 
Government Employees Serving on Federal Advisory Activities at the U.S. 
Environmental Protection Agency) prior to each quality review. SAB Staff Office 
reviews this information to determine if members have conflicts of interest or an 
appearance of a lack of impartiality.   



o Liaison members to the chartered SAB from other EPA scientific advisory 
committees are asked to participate in the quality review but may not vote as 
members of the chartered SAB on the disposition of the draft report. 



During the quality review teleconference or meeting: 



o After the DFO opens the public meeting and takes roll and the SAB chair reviews 
the agenda, quality reviews typically follow a standard protocol: 
• The chair of the panel, committee or work group responsible for the draft 



report provides a brief overview of draft report. 
• The SAB chair asks EPA representatives for any remarks 
• The SAB chair introduces members of the public providing oral 



comments. 
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• Public is allowed to provide oral comments (usually 3 minutes for each 
speaker or organization at a teleconference and 5 minutes for each speaker 
at a face-to-face meeting). The SAB chair asks if the chartered SAB has 
any clarifying or follow-up questions for the public commenter(s). 



• The SAB chair asks lead reviewers to describe their significant comments 
briefly (generally no more than five minutes each). 



• The SAB chair asks the chair of the authoring panel, committee or work 
group to respond to comments. 



• The SAB chair asks if other SAB members would like to provide 
substantive comments. 



• The SAB chair asks for a motion for an SAB decision to approve the draft 
report to transmit to the Administrator and asks for the motion to be 
seconded.  Motions typically fall into the following categories: 
1. approval of the report (either “as is” or subject to agreed-upon 



revisions or corrections, and review by Chair); 
2. approval of the report subject to re-review by designated Board 



members; or 
3. return of the draft report to the authoring panel or committee for 



further work so that a revised report may be brought before Board for 
a second Quality Review. 



• The Board also may recommend that the SAB Staff Office constitute an 
entirely new committee or panel to complete the advisory activity. 



• The SAB chair entertains discussion of the motion.  The motion may be 
amended after discussion. 



• The SAB chair asks for a vote and summarizes the decisions reached by 
the chartered SAB. 



After the quality review teleconference or meeting: 



o The DFO prepares written minutes of the meeting as required by the Federal 
Advisory Committee Act.  The SAB chair reviews and certifies the minutes 
within 90 days of the quality review.  The DFO then posts the minutes on the web 
page for the quality review. 



o SAB staff work with the chair of the authoring panel, committee or work group to 
implement the decision of the chartered SAB. 



o If the chartered SAB approves the report or approves it subject to certain edits and 
conditions that are subsequently met by the chair of the authoring panel, 
committee or work group, the SAB Staff Office transmits the approved report to 
the EPA Administrator and posts the report on the SAB Web site. 



 












I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1)     Were the charge questions to the committee adequately addressed?
2)     Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


3)     Is the draft report clear and logical?
4)     Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o    Background on the SAB advisory activity, 
o    Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support
of Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.
    
The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review:


o    Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the
Office of Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA).
These awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and
technology through their research and development activities, as exhibited in publication of their results in peer-reviewed journals.
Background on the SAB advisory activity is found on the SAB website, 
o    Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards.  The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o    Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 
Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf










From: Angela Nugent
To: Nancy K. Kim
Subject: Thanks for your Libby asbestos comments (no other msg)
Date: 09/21/2012 04:08 PM


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Nancy K. Kim" ---09/21/2012 03:46:11 PM---Hi Angela,   Here are my comments
on the report.   Nancy Kim


From:    "Nancy K. Kim" <nkk01@health.state.ny.us>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/21/2012 03:46 PM
Subject:    Libby asbestos comments.


Hi Angela,


 
Here are my comments on the report.


 
Nancy Kim


 
 [attachment "Libby Asbestos 9 2012.doc" deleted by Angela
Nugent/DC/USEPA/US] 



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:nkk01@health.state.ny.us






From: Angela Nugent
To:
Bcc: George.Alexeeff@oehha.ca.gov; allen@che.utexas.edu; alvarez@rice.edu; arvai@ucalgary.ca; cbnelson@geol.sc.edu; pab@berkeley.edu; indy.burke@uwyo.edu; tburke@jhsph.edu; tdaniel@u.arizona.edu;


daston.gp@pg.com; cddenson@udel.edu; doering@purdue.edu; dourson@tera.org; dzombak@cmu.edu; taylor.eighmy@ttu.edu; faustman@u.washington.edu; john.giesy@usask.ca; jeffrey.griffiths@tufts.edu;
jkh@harvard.edu; BarbaraHarper@ctuir.org; kljones@howard.edu; bernd.kahn@gtri.gatech.edu; agnes_kane@brown.edu; khanna1@uiuc.edu; nkk01@health.state.ny.us; CLHAI@aol.com; judymeye@gmail.com;
jm41@eng.usf.edu; clmoe@sph.emory.edu; kmooyou@calstatela.edu; eamurphy@pharmacy.rutgers.edu; jimo@uri.edu; dtpatten@montana.edu; polasky@umn.edu; cap3@byu.edu; smroberts@ufl.edu;
rodewald.1@osu.edu; jsamet@usc.edu; jim.sanders@skio.usg.edu; jerald-schnoor@uiowa.edu; gsolomon@calepa.ca.gov; stram@usc.edu; dswack@umn.edu; peter-thorne@uiowa.edu; ptolber@sph.emory.edu;
jvena@uga.edu; rwatts@tulane.edu; tzoeller@bio.umass.edu; daniel.schlenk@ucr.edu; pamela.shubat@state.mn.us; kvon@hsph.harvard.edu; autumn1@berkeley.edu; laurice_bocao@merck.com;
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Note to Members of the Chartered SAB and SAB Liaisons


Please find a list of public speakers for this week's teleconference and four sets of public comments.  These materials are posted on the SAB
website for the teleconference (url pasted below)


Although speakers will only have three minutes for their oral comments, the Chair will allow an opportunity for you to pose clarifying or follow up
questions.  


Please review the written public comments before the meeting and be prepared to acknowledge scientific information from the public that may be 
helpful in informing the quality review discussion.


Also - you will note that two sets of the public comments contain excerpts from transcripts from past SAB Libby Amphibole Asbestos meetings and
teleconferences.  I have checked with our Office of General Counsel, who informs me that the District of Columbia is a jurisdiction that allows taping
of phone calls without notice to other parties to the call. The transcripts are not an EPA product and have not been reviewed/authenticated by the
EPA.


 Public comments from David Hoel and Suresh Moolgavkar. 


 Public comments from Elizabeth L. Anderson, Exponent, Inc.. 


 Public comments from Karen E. Ethier, WR Grace (attached transcripts are not an EPA or SAB product).


 Public Comments from Karl S. Bourdeau, Beveridge & Diamond, P.C.(attached transcripts are not an EPA or SAB product). 


+++++++++++++++++++++++++++++


Quality Review Teleconference onSeptember 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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COMMENTS	  TO	  THE	  SAB	  ON	  THE	  PANEL	  RECOMMENDATIONS	  ON	  THE	  
EPA	  DRAFT	  RISK	  ASSESSMENT	  FOR	  LIBBY	  AMPHIBOLE	  ASBESTOS	  



	  



David	  Hoel	  



Suresh	  Moolgavkar	  



September	  18,	  2012
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We	  have	  been	  following	  the	  EPA	  risk	  assessment	  process	  for	  Libby	  amphibole	  asbestos	  (LAA)	  and	  have	  



made	  detailed	  comments	  to	  the	  special	  SAB	  panel	  set	  up	  to	  review	  the	  first	  EPA	  draft	  of	  the	  risk	  
assessment.	  We	  have	  a	  number	  of	  concerns	  that	  were	  laid	  out	  in	  our	  previous	  comments	  to	  the	  panel	  
and	  to	  the	  Agency,	  and	  we	  refer	  the	  SAB	  to	  those	  comments.	  One	  of	  us	  (SM)	  reviewed	  the	  draft	  in	  detail	  



when	  it	  first	  appeared	  in	  2011	  and	  provided	  detailed	  written	  and	  oral	  comments	  to	  the	  Agency.	  In	  the	  
comments	  below,	  we	  would	  like	  to	  raise	  two	  fundamental	  issues	  with	  the	  risk	  assessment	  as	  it	  stands,	  
one	  procedural,	  and	  the	  other	  scientific.	  The	  procedural	  issue	  relates	  to	  the	  extremely	  limited	  manner	  in	  



which	  public	  participation	  in	  the	  risk	  assessment	  process	  has	  been	  conducted	  to	  date.	  	  The	  scientific	  
issue	  relates	  to	  an	  analysis	  of	  relevant	  data	  that	  EPA	  failed	  to	  provide	  to	  the	  public.	  	  The	  EPA	  was	  
unwilling	  to	  release	  for	  analyses	  the	  full	  dataset	  with	  all	  covariates	  on	  which	  its	  risk	  assessment	  for	  non-‐



cancer	  endpoints	  was	  based.	  The	  data	  were	  originally	  collected	  by	  the	  University	  of	  Cincinnati	  (Rohs	  et	  
al.,	  2008).	  	  Under	  a	  FOIA	  request	  to	  the	  University	  of	  Cincinnati,	  we	  recently	  acquired	  and	  analyzed	  the	  
data	  that	  forms	  the	  basis	  of	  the	  Agency’s	  non-‐cancer	  risk	  assessment.	  We	  summarize	  the	  results	  here.	  	  



Procedural	  Issue	  



1. There	  was	  little	  opportunity	  for	  meaningful	  scientific	  dialogue	  with	  the	  panel	  during	  public	  



meetings.	  We	  can	  understand	  that	  when	  a	  substantial	  number	  of	  individuals	  signs	  up	  to	  make	  
comments,	  it	  is	  necessary	  to	  enforce	  a	  strict	  time	  limit	  on	  individual	  comments.	  However,	  this	  
was	  not	  the	  situation	  at	  these	  panel	  meetings.	  At	  the	  discretion	  of	  the	  Chair	  and	  the	  Agency,	  it	  



should	  have	  been	  possible	  for	  members	  of	  the	  public	  to	  engage	  in	  a	  meaningful	  scientific	  
dialogue	  with	  the	  panel.	  We	  were	  denied	  that	  opportunity.	  



2. We	  understand	  that	  it	  is	  necessary	  to	  have	  multiple	  disciplines	  represented	  on	  the	  panel.	  



However,	  the	  most	  controversial	  issues	  usually	  revolve	  around	  the	  interpretation	  of	  the	  analyses	  
of	  dose-‐response	  data,	  particularly	  when	  these	  are	  epidemiologic	  data.	  This	  was	  clearly	  the	  case	  
with	  this	  risk	  assessment	  for	  both	  the	  cancer	  and	  non-‐cancer	  endpoints.	  There	  were	  only	  two	  



panel	  members	  who	  appeared	  to	  be	  comfortable	  with	  the	  more	  arcane	  statistical	  issues,	  and	  
they	  were	  sharply	  divided	  in	  their	  scientific	  opinions.	  Clearly,	  the	  panelist	  who	  had	  serious	  
problems	  with	  the	  Agency	  analyses	  chose	  not	  to	  submit	  a	  minority	  report.	  However,	  the	  panel	  



report	  that	  the	  full	  committee	  is	  reviewing	  today	  purports	  to	  present	  a	  consensus	  that	  was	  
never	  evident	  during	  the	  public	  discussions.	  	  



Scientific	  Issue	  



In	  a	  precedent-‐setting	  move,	  the	  Agency	  is	  proposing	  a	  reference	  concentration	  (RfC)	  for	  LAA	  based	  on	  a	  
non-‐cancer	  endpoint.	  The	  proposed	  RfC	  for	  LAA,	  which	  will	  likely	  be	  applied	  to	  all	  forms	  of	  asbestos,	  is	  



0.00002	  fibers/cc,	  which	  is	  below	  background	  levels	  of	  asbestos	  in	  many	  parts	  of	  the	  country.	  The	  
Agency	  uses	  pleural	  plaques	  as	  the	  endpoint	  for	  derivation	  of	  the	  RfC,	  contending	  that	  pleural	  plaques	  



are	  not	  just	  markers	  of	  asbestos	  exposure,	  but	  are	  adverse	  health	  effects	  associated	  with	  decrements	  in	  
pulmonary	  function	  and	  other	  more	  serious	  conditions.	  We	  believe	  that	  this	  position	  has	  little	  scientific	  
support	  as	  we	  have	  pointed	  out	  to	  the	  panel	  in	  our	  previous	  comments.	  We	  do	  not	  wish	  to	  re-‐argue	  this	  
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issue	  here.	  We	  simply	  point	  out	  that	  the	  panel	  recommendations	  to	  the	  Agency	  on	  this	  matter	  contain	  
serious	  factual	  inaccuracies	  that	  should	  be	  corrected.	  For	  example,	  for	  pulmonary	  function,	  the	  panel	  



report	  refers	  to	  the	  American	  Thoracic	  Society	  2004	  report	  and	  recommends	  the	  addition	  of	  3	  additional	  
references	  (Lilis	  1991,	  Paris	  2009,	  Clin	  2011).	  Paris	  2009	  does	  not	  even	  discuss	  pulmonary	  function	  and	  
Lilis	  1991	  is	  the	  ATS	  2004	  reference	  (112)	  in	  the	  following	  quote	  concerning	  plaques	  and	  FVC:	  “This	  has	  



not	  been	  a	  consistent	  finding	  (110,	  111)	  and	  longitudinal	  studies	  have	  not	  shown	  a	  more	  rapid	  
decrement	  in	  pulmonary	  function	  in	  subjects	  with	  pleural	  plaques	  (112).	  Decrements,	  when	  they	  occur,	  
are	  probably	  related	  to	  early	  subclinical	  fibrosis.”	  The	  SAB	  panel	  specifically	  lists	  references	  used	  by	  the	  



ATS	  2004	  report	  some	  of	  which	  are	  incorrect	  including	  some	  that	  were	  clearly	  published	  several	  years	  
after	  the	  ATS	  report.	  



The	  derivation	  of	  this	  RfC	  is	  based	  on	  the	  prevalence	  of	  pleural	  plaques	  in	  a	  small	  sub-‐cohort	  of	  the	  full	  
Rohs	  cohort.	  Whereas	  the	  full	  Rohs	  cohort	  consists	  of	  280	  subjects	  with	  68	  cases	  of	  pleural	  plaque,	  the	  



sub-‐cohort	  on	  which	  EPA	  bases	  its	  RfC	  consists	  of	  118	  individuals	  with	  12	  pleural	  plaques.	  The	  table	  
below	  shows	  the	  distribution	  of	  cases	  of	  pleural	  plaque	  in	  this	  sub-‐cohort	  by	  deciles	  of	  cumulative	  
exposure.	  It	  is	  clear	  that	  there	  is	  little	  information	  in	  this	  sub-‐cohort	  for	  a	  proper	  dose-‐response	  analysis.	  



	  



Decile	  
Exposure	  	  
(f/cc-‐yr)	   Cases	   Subjects	   Prevalence	  



1	   0.02	   1	   12	   0.08	  



2	   0.04	   0	   12	   0.00	  



3	   0.07	   1	   12	   0.08	  



4	   0.09	   0	   12	   0.00	  



5	   0.11	   0	   11	   0.00	  



6	   0.14	   1	   12	   0.08	  



7	   0.22	   2	   12	   0.17	  



8	   0.32	   2	   12	   0.17	  



9	   0.50	   1	   12	   0.08	  



10	   2.29	   4	   11	   0.36	  
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Table	  1:	  The	  sub-‐cohort	  used	  by	  the	  EPA	  for	  derivation	  of	  the	  RfC	  by	  deciles	  of	  exposure.	  The	  
second	  column	  labeled	  “Exposure”	  is	  the	  average	  cumulative	  exposure	  in	  each	  decile.	  It	  is	  
clear	  that	  any	  dose-‐response	  relationship	  is	  driven	  by	  the	  cases	  (number	  of	  individuals	  with	  
plaque)	  in	  the	  highest	  decile.	  



	  



We	  have	  analyzed	  both	  the	  sub-‐cohort	  used	  by	  the	  Agency	  and	  the	  full	  Rohs	  cohort.	  We	  
present	  a	  brief	  summary	  of	  our	  findings	  here.	  These	  indicate	  clearly	  that	  the	  results	  in	  the	  sub-‐
cohort	  are	  highly	  inconsistent	  with	  the	  results	  in	  the	  full	  cohort.	  These	  results	  indicate	  also	  that	  
these	  data	  cannot	  be	  used	  for	  estimation	  of	  an	  RfC	  using	  the	  simplistic	  approach	  the	  Agency	  
has	  adopted.	  



In	  both	  the	  full	  Rohs	  cohort	  and	  the	  sub-‐cohort,	  it	  is	  possible	  to	  perform	  dose-‐response	  
analyses	  with	  three	  distinct	  measures	  of	  ‘dose’,	  cumulative	  exposure	  (ce),	  concentration,	  and	  
duration	  of	  exposure.	  



1. The	  sub-‐cohort	  is	  too	  small	  to	  distinguish	  among	  models,	  with	  many	  models	  yielding	  virtually	  
identical	  fits	  as	  judged	  by	  the	  Akaike	  Information	  Criterion	  (AIC).	  Nonetheless,	  the	  logistic	  
regression	  model	  with	  concentration	  as	  the	  measure	  of	  ‘dose’	  describes	  the	  data	  best	  as	  judged	  



by	  the	  AIC,	  i.e.,	  has	  the	  lowest	  AIC.	  Furthermore,	  concentration	  is	  the	  only	  measure	  of	  ‘dose’	  
that	  is	  statistically	  significant	  in	  these	  data.	  Despite	  this	  fact,	  the	  Agency	  has	  based	  its	  RfC	  on	  the	  
Michaelis-‐Menten	  model	  with	  ce	  as	  the	  measure	  of	  ‘dose’.	  With	  only	  12	  pleural	  plaques,	  the	  



dataset	  is	  not	  large	  enough	  to	  test	  the	  impact	  of	  confounders,	  such	  as	  age	  and	  body	  mass	  index	  
(BMI).	  	  The	  panel	  recommended	  that	  the	  EPA	  use	  the	  dichotomous	  Hill	  model	  with	  ce	  as	  the	  
measure	  of	  exposure	  and	  with	  two	  parameters	  (the	  background	  and	  the	  plateau)	  fixed	  at	  highly	  



uncertain	  values	  derived	  from	  epidemiologic	  studies.	  We	  have	  implemented	  this	  model	  and	  find	  
that	  the	  logistic	  regression	  model	  with	  concentration	  as	  the	  measure	  of	  ‘dose’	  describes	  the	  
data	  as	  well	  as	  the	  constrained	  dichotomous	  Hill	  model.	  Thus,	  these	  data	  are	  too	  small	  to	  



distinguish	  between	  the	  logistic	  regression	  model	  with	  concentration	  as	  a	  measure	  of	  ‘dose’	  and	  
the	  constrained	  dichotomous	  Hill	  model	  with	  ce	  as	  the	  measure	  of	  ‘dose’.	  Clearly,	  these	  data	  
should	  not	  be	  used	  for	  the	  estimation	  of	  an	  RfC.	  As	  noted	  below,	  however,	  when	  we	  analyzed	  



the	  original	  Rohs	  data,	  which	  has	  far	  more	  pleural	  plaques	  than	  the	  sub-‐cohort	  (68	  versus	  12),	  
the	  constrained	  dichotomous	  Hill	  model	  is	  resoundingly	  rejected.	  



2. In	  the	  full	  Rohs	  dataset,	  duration	  of	  exposure	  is	  by	  far	  the	  best	  measure	  of	  ‘dose’.	  In	  fact,	  it	  is	  



clear	  that	  the	  probability	  of	  pleural	  plaque	  is	  a	  function	  of	  both	  concentration	  and	  duration	  of	  
exposure	  and,	  therefore,	  ce	  is	  a	  poor	  measure	  of	  ‘dose’.	  	  Age	  is	  a	  strong	  confounder,	  with	  the	  



coefficients	  for	  any	  of	  the	  measures	  of	  ‘dose’	  becoming	  substantially	  attenuated	  when	  age	  is	  
included	  in	  the	  regression	  model.	  Furthermore,	  the	  probability	  of	  plaque	  is	  a	  non-‐linear	  function	  
of	  duration.	  The	  median	  duration	  of	  exposure	  in	  this	  cohort	  is	  about	  25	  years.	  With	  the	  data	  



stratified	  on	  duration,	  there	  is	  no	  evidence	  of	  an	  association	  of	  any	  measure	  of	  ‘dose’	  with	  
probability	  of	  pleural	  plaques	  for	  durations	  of	  exposure	  less	  than	  25	  years.	  It	  is	  clear	  from	  these	  
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analyses	  that	  there	  is	  no	  straight-‐forward	  way	  to	  estimate	  an	  RfC	  from	  these	  data.	  In	  fact,	  if	  
there	  is	  no	  evidence	  of	  an	  association	  of	  exposure	  with	  probability	  of	  plaques	  for	  durations	  of	  



less	  than	  25	  years,	  then	  the	  whole	  concept	  of	  a	  reference	  concentration	  needs	  to	  be	  
reconsidered.	  	  



3. The	  constrained	  dichotomous	  Hill	  model	  recommended	  by	  the	  panel	  does	  a	  very	  poor	  job	  of	  



fitting	  the	  full	  Rohs	  dataset.	  
4. Both	  the	  Agency	  and	  the	  panel	  appear	  to	  have	  lost	  sight	  of	  a	  fundamental	  fact.	  Since	  the	  point	  



of	  departure	  (POD)	  is	  the	  lower	  95%	  confidence	  limit	  on	  the	  benchmark	  dose	  (BMD),	  the	  greater	  



the	  uncertainty	  in	  the	  data,	  the	  lower	  the	  POD.	  Therefore,	  in	  general,	  small	  data	  sets	  will	  lead	  to	  
lower	  PODs	  than	  large	  datasets	  because	  the	  confidence	  interval	  on	  the	  BMD	  is	  inversely	  related	  
to	  the	  size	  of	  the	  dataset.	  This	  is	  another	  important	  reason	  not	  to	  base	  RfCs	  on	  small	  datasets,	  



such	  as	  the	  one	  used	  by	  the	  Agency	  in	  this	  risk	  assessment.	  



Recommendation	  



The	  full	  SAB	  should	  return	  this	  risk	  assessment	  for	  reconsideration	  by	  the	  panel.	  
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Comments to full SAB Panel on “Draft Toxicological Review of Libby Amphibole Asbestos” 
(EPA/635/r/002a) 



Elizabeth L. Anderson, Ph.D., ATS Fellow.   



Exponent, Inc. 



September 2012 



I have previously provided detailed written and oral comments to the SAB Libby Amphibole Asbestos 
Review Panel (Panel).  In those earlier comments I have pointed out profound implications of the draft 
toxicological review in particular related to the derivation of a reference concentration level (RfC) for 
health effects other than cancer, the first of its kind for any form of asbestos.  This shorter document 
outlines the important points that I have made related to the proposed toxicological assessment for 
effects other than cancer (non-cancer effects).  Also of importance is the fact that these issues are 
embodied in the charge questions to the Panel.  



Although members of SAB Panel have made certain statements that acknowledge their understanding 
of these comments, the Panel as a whole in its draft report to EPA has not sufficiently dealt with the 
scientific, practical and, policy implications that have been raised my me and other commenters.  
Consequently, the SAB Committee should return this matter to the Panel for reconsideration so that EPA 
can benefit from more comprehensive guidance in response to the charge questions.   



Non-Cancer Risk Will Drive Future Asbestos Risk Assessment Currently Based on Cancer 



In my earlier comments, I demonstrated that the proposed RfC, in most cases, would likely drive any risk 
assessment.  An unacceptable non-cancer hazard would be reached well before the upper bound of the 
acceptable cancer risk range for decision making, a risk of one in ten thousand, and lie close to and even 
below the lower bound of one in one million.  Accordingly the draft RfC, if adopted, will drive the risk up 
to 100 fold lower than the level dictated by the public health protection for long established cancer 
endpoints of mesothelioma and lung cancer.   



Background Levels of Asbestos in Air 



The proposed RfC of 0.00002 f/cc is so low that it is in within background.  The use of this level will 
frustrate cleanup efforts and confuse the public.   



Background levels of asbestos vary depending on location but the current estimate is on the order of 
0.00001 f/cc for rural areas and up an order of magnitude higher, i.e., 0.0001 f/cc, in urban areas (ATSDR 
2001).  Distinguishing the incremental contribution of source contamination over background will be 
difficult, time consuming, and costly.   
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Measurement Sensitivity  



Upon adoption of the extremely low air concentration that is proposed for the RfC, large amounts of 
current and historical sampling data from Libby, MT would be of limited utility.  For example, the current 
detection limit for Libby ambient air sampling is about twice as high as the proposed RfC meaning that 
these data cannot discern if a hazard exists when compared to the proposed RfC.  At Libby, asbestos 
fibers are typically not detected but on occasion fibers are found.  Although the levels are low, when 
compared to the proposed RfC they would indicate a hazard exceeding a hazard quotient of 1 which 
under Superfund policies would warrant action.  Similarly, current and past air data from other sites and 
locations will need to be reevaluated to determine if the public is protected to this much lower 
standard.  In all likelihood, new sampling data will be required to reach the sensitivities for these 
evaluations and to try to distinguish any fibers found from background contributions. 



Application to other forms of asbestos 



While most background asbestos in air in the US has been identified as chrysotile asbestos, there are 
areas where amphibole asbestos varieties, including Libby Amphibole, tremolite and other forms, have 
been found from naturally occurring background sources.  While the EPA draft assessment is focused on 
Libby Amphibole Asbestos (LAA) there is no convincing literature on the association of asbestos 
exposure and the occurrence of localized pleural thickenings (LPT) that would preclude application of 
these results to all types of asbestos exposures.  Since this RfC is the first for any type of asbestos it is 
likely to be used to define non-cancer potency information for all other forms or asbestos.  



The Draft RfC is Derived in an Atypical Manner:   Adjusting Point of Departure by 60 Years. 



No other RfC in the IRIS data base has be pre-adjusted for a lifetime of exposure by dividing by 60 or as 
the Panel is proposing by 70 years for lifetime exposure making the misunderstanding and misused of 
this RfC enviable.  All other RfCs in the IRIS data base, so far as I know, are also expressed in 
concentration terms but these other RfCs have not had, in addition to safety factors (which in the draft 
document are 100), been further adjusted by division of a lifetime of exposure.  For non-cancer 
endpoints, this accounting takes place during an actual risk assessment process where the RfC is 
compared to the average daily concentration calculated by dividing the cumulative exposure by the 
actual years of exposure that have occurred in the particular instance being assessed to arrive at the 
average daily concentration.  If this average daily concentration divided by the RfC exceeds a Hazard 
Index of one, risk management action is mandatory. 



The problem in this instance arises because asbestos exposures are evaluated in a different way from 
exposures to other toxic substances.  First, the concentration metric is fibers per volume of air, rather 
than the mass-based concentration used for other toxic substances.  Second, the use of cumulative 
exposure (f/cc-years) as the point of departure (POD) for health effects is also uncommon; typically, the 
POD is expressed in terms of concentration or dose.   
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A reference concentration (RfC) is an air concentration that is deemed safe over a lifetime exposure.  
Typically these are derived from lowest effects or no effects levels determined in animal or less often 
from human epidemiologic studies.  Uncertainty factors are applied to the effects levels to ensure the 
RfC is sufficiently protective of the public.  In this case, EPA has estimated a POD for health effects in 
terms of a cumulative exposure (f/cc-years) further reduced by application of uncertainty factors (100 
fold reduction).  To effect the conversion from cumulative to concentration (to cancel the units of 
“years” from the POD) EPA has divided the POD by an additional factor of 60 years to represent a 
lifetime exposure less a 10 year lag time.  However, this conversion will overestimate non-cancer risk 
(hazard quotient) when applied in risk assessment and, in some cases, will result in false positives 
prompting action where none is warranted.  This is because the exposure concentration that is 
compared to the RfC to generate the hazard quotient is by convention and practice the average 
concentration for the years over which exposure occurs, not the concentration averaged over a person’s 
lifetime.  In practice, it is rare that an individual is exposed over an entire lifetime. 



Although consistent with the definition of an RfC, “[a]n estimate (with uncertainty spanning perhaps an 
order of magnitude) of a continuous inhalation exposure for a chronic duration (up to a lifetime) to the 
human population (including sensitive subgroups) that is likely to be without an appreciable risk of 
deleterious effects during a lifetime”, the application of the lifetime adjustment factor presents a 
quandary for asbestos risk assessors because, for any situation involving less than lifetime exposure, the 
ratio of the specific exposure to RfC (the hazard quotient) will exceed the ratio of the cumulative 
exposure to the POD.  For example, the EPA standard assumption of residential exposure duration is 30-
years and for an individual exposed at a level just over the RfC for this period would have a hazard just 
over 1 which would be potentially unacceptable.  However the same exposure would only result a 
cumulative exposure just over one-half of the uncertainty factor-adjusted POD; this would indicate a 
unacceptable hazard where none exists; a false positive.  In fact, typical environmental exposures occur 
for less than a full life time, e.g. a childhood exposure of 6 years, average residential exposure of 9 years 
or at the 95%ile, 30 years.   



The solution to this problem is simple, leave the reference level in its original units of cumulative 
exposure, i.e., f/cc-years, made equivalent to the POD/UF.  This should present no problem to a risk 
assessor as the conversion from an air concentration exposure to a cumulative exposure is a trivial 
matter requiring only knowledge of the number of years over which the exposure occurs which is a 
prerequisite for any risk assessment.  Alternatively the POD could be established by modeling based on 
concentration, a topic not addressed in my comments. 



Endpoint Selection: Whether Pleural Plaques are an Appropriate RfC Endpoint 



To the extent that LPT is not an adverse effect in itself or a precursor to a critical effect (e.g., impaired 
lung function) its selection is inconsistent with the basic definition of the critical effect provided in EPA’s 
IRIS Glossary: “Critical Effect: The first adverse effect, or its known precursor, that occurs to the most 
sensitive species as the dose rate of an agent increases.”  While there is every reason to think that at 
some levels of exposure LPT is correlated with pulmonary function deficits, the word ‘associated’ with as 
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expressed in the Draft Document has less certain scientific meaning.  Further the evidence that LPT 
causes pulmonary function deficits has been seriously challenged by other comments received by the 
Panel (Mohr, DeSesso).  In addition, I find that many of the statements made by the SAB members are 
consistent with my comments and those of Drs. Mohr and DeSesso on the issue of whether localized 
pleural thickenings (LPT) should be the appropriate critical endpoint for the RfC derivation   



For this draft assessment, we are in the rare position of deriving the inhalation reference concentration 
(RfC) from human data rather than from laboratory animal studies. This fact should remove some of the 
precautionary measures that are often involved when selecting the critical endpoint from experimental 
studies. If the quantitative relationship between LPT (pleural plaques) is not clearly confirmed to be 
associated with an adverse effect such as decreased lung function, and the biological mechanism for 
such a relationship is unknown, then LPT (pleural plaques) can be viewed only as a marker of exposure 
that is not verifiably causative of an adverse effect or on a biological pathway to cause disease.  



Markers of exposures from human data have not typically formed the bases for RfC derivation. Further 
setting this precedent will present challenges for many other substances in the environment where 
biomonitoring data define markers of exposure for many substances.  Setting RfCs based on these 
markers will be highly precautionary and will raise serious challenges of social and economic 
consequence, reminiscent of the early 1970s when zero risk tolerance was abandoned in favor of risk 
assessment and risk management policies (Albert et al 1977). 



The recommendations made by the NAS to EPA in Chapter 7 of the formaldehyde review (NRC 2011) 
under the banner, “Reframing the Development of the IRIS Assessment” were described by NAS as 
“critical for the development of a scientifically sound IRIS assessment” (NRC 2011, p 121).  Of particular 
importance are the recommendations that pertain to  “Selection of Studies for Derivation of Reference 
Values and Unit Risks” which include recommendations to establish clear guidelines for study selection, 
balance strengths and weaknesses, evaluate human vs. experiment evidence, consider combining 
estimates among studies and “Calculation of Reference Values and Unit Risks” which includes 
recommendations to justify assumptions, carefully consider and explain models used, justify statistical 
and biological models, and describe the fit to the data, determine points of departure, assess analyses 
that underlie the points of departure, provide the range of estimates and describe the effect of 
uncertainty factors on the estimates and assess the adequacy of documentation to support conclusions 
and estimates.  Further emphasizing the importance of these recommendations, the Chairman of the 
formaldehyde committee, Dr. Jonathan Samet, echoed these themes in his testimony before Congress:  
“The committee’s review of the EPA’s draft IRIS assessment of formaldehyde identified both specific and 
general problems with the document.  The persistence of the problems encountered with the IRIS 
assessment methods and reports concerned the committee, particularly in light of the continued 
evolution of risk-assessment methods and the growing societal and legislative needs to evaluate many 
more chemicals in an expedient manner.”   



Many of these themes also are expressed by individual states and federal agencies in their reviews of 
these EPA draft health assessment documents, including the subject draft toxicological assessment for 
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Libby Amphibole under current review (U.S. EPA 2011b).  The agencies that have provided comments on 
the Draft Libby Amphibole review include the National Center for Environmental Health (NCEH)/Agency 
for Toxic Substances and Disease Registry (ATSDR), Centers for Disease Control and Prevention (CDC), 
Department of Defense (DOD), National Institute of Environmental Health Sciences (NIEHS), National 
Institute for Occupational Safety and Health (NIOSH), and Office of Management and Budget (OMB). 



Further, the U.S. Government Accountability Office’s report on chemical assessments also makes it clear 
that EPA faces both long-standing and new challenges in implementing the IRIS Program (GAO 2011).  
The GAO report also reiterates issues raised previously by NAS concerning clarity and transparency, and 
the other general recommendations by the NAS (summarized above).  Therefore, we are seeing a broad 
consensus emerge that it is a high priority to improve the scientific integrity of risk assessments.  This is 
the context and challenge for this SAB as it considers the Draft Toxicological Review of Libby Amphibole 
Asbestos.  The EPA faces a substantial challenge to improve the process and the underlying science that 
supports the assessments that are entered into the IRIS data base.  This draft report should be 
reconsidered by the Panel in light of the comments that I and others have raised concerning serious 
scientific and public health policy issues that require reevaluation before the EPA can finalized this risk 
assessment document for Libby Amphibole Asbestos. 
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September 18, 2012 



 



Dr. Angela Nugent 
Designated Federal Officer  
EPA Science Advisory Board (1400R) 
1200 Pennsylvania Avenue, N. W.  
Mail Code: 1400R  
Washington, DC 20460 



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment 



Dear Dr. Nugent: 



Thank you for the opportunity to provide comments to the chartered SAB.   As Vice President of 
Environment, Health and Safety for W. R. Grace & Co. (Grace), I have a wide range of 
responsibilities, including ensuring that the company meets its ongoing environmental 
remediation obligations.  Due to the significance of EPA’s draft assessment for Libby amphibole 
asbestos, Grace has been following the SAB’s review process carefully.  Grace is particularly 
concerned about both the process of developing this risk assessment, as described in the letter 
from our counsel Beveridge & Diamond, and the scientific integrity of the report from the SAB 
Panel and the draft assessment itself, as addressed in this letter and its attachments.  Toxicity 
values that are well founded in science serve everyone’s interests; and we ask your support in 
achieving this goal.   



Grace urges the Charter SAB to return the draft report to the SAB panel to correct deficiencies 
and then provide sound direction to EPA for the formation of toxicity values for LAA.   Though 
the chartered SAB has only scheduled a few hours to discuss the issues next week, and has 
only recently received the draft report, we are asking that the chartered SAB critically assess the 
draft Libby Amphibole Assessment.  It deserves this attention for several reasons.   



First, this toxicity assessment is on the frontier of asbestos science.  For the first time ever, EPA 
has developed a non-cancer endpoint for a mineral fiber, as opposed to a chemical substance.  
Furthermore, EPA has proposed to set an extremely low reference concentration for this fiber.  
In the words of one SAB panelist, EPA is “going out on a limb” with this non-cancer toxicity 











 



2 www.grace.com  Enriching Lives, Everywhere.® 



value.1  Another panelist remarked that the non-cancer toxicity value is “so much lower than 
background levels.  And how should the public -- what are the scientists who are trying to deal 
with risk, interpret numbers like that?”2   But neither EPA nor the SAB Panel has openly 
addressed the implications of such a low value.   



Second, the non-cancer toxicity value is not well-founded.  EPA selected pleural plaques as an 
endpoint even though the SAB Panel did not conclude that they cause an adverse health effect; 
the Panel only states that pleural plaques are “generally associated” with reduced pulmonary 
function.   As explained in the Summary accompanying this letter and in public comments to the 
SAB panel prepared by experts in relevant fields, EPA has applied the wrong methodology, 
based the proposed values on a paltry dataset, selected an endpoint of pleural plaques as an 
‘adverse effect,’ and failed to critically evaluate factors that could significantly influence the 
toxicity values (such as the confounder of age).  The methodology is anomalous and the results 
are inaccurate.  Grace is concerned not only about how these numbers will be applied in the 
field, but also about misperceptions the numbers will create.   



Third, EPA has downplayed the broad impact of the non-cancer toxicity value, not only on LAA 
but also on other forms of amphibole.  Amphibole asbestos fibers exist in buildings, urban areas 
and farmland in every corner of this nation, often with background levels above the proposed 
non-cancer toxicity value.   As stated in the Report, “the appropriate assumption is that LAA 
fibers have the same mechanisms of toxicity and quantitative risk relations as that of 
other asbestos fibers.”  (Section 3.2.5.7).  Therefore, although EPA tries to frame this toxicity 
assessment narrowly, the non-cancer toxicity value’s broader application to remediation and 
abatement of all amphiboles is inevitable.  That broad application will, in turn, result in enormous 
unexpected and unnecessary costs to building owners, farmers and other property holders, 
including the federal government. For these reasons, the SAB must thoroughly review and 
evaluate the science behind that toxicity value.  



The SAB should instruct the panel to consider the benefits of using the wider body of available 
data on amphiboles to improve the analysis, instead of basing the reference concentration on a 
miniscule, selective sub-cohort for LAA.  This will reduce the uncertainty and increase the 
weight of evidence.  EPA’s IRIS program will have more support if the science is strong.   



We also urge the SAB to instruct EPA to apply the National Academy of Sciences’ 
recommendations for IRIS risk assessments to this assessment.  The recommendations of the 
NAS describe basic scientific methods integral to sound risk assessment procedures.  EPA has 
stated that it is now implementing the NAS reforms to other IRIS assessments.  It would be 



                                                           
1 As described in the accompanying Summary, a transcript was prepared of public panel 
sessions, and this quote was an observation offered by Dr. John Balmes as the SAB Panel 
discussed how to strengthen the EPA Assessment with respect to the non-cancer endpoint.   
See accompanying Summary, Attachment 4, 2/8/12 transcript excerpts, p.15.   
 
2 This observation was made early in SAB Panel deliberations by Dr. Morton Lippmann.  See 
accompanying Summary, Attachment 2,  2/6/12 transcript excerpts, pp. 48-49.   
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anomalous and unsound science policy to accord some ongoing assessments but not the LAA 
risk assessment the benefits of these reforms.    



Finally, we point out a troubling lack of transparency in the development of this IRIS risk 
assessment.  If the scientific process and opportunities for peer review are to be meaningful, all 
data that EPA relied on should have been available to the public at the beginning of the 
process; they were not.   Grace and experts have requested access to data in order to evaluate, 
replicate if possible, and comment on the studies EPA used in forming its toxicity values.  
However, we have, with difficulty and only recently, obtained the specific data that was used to 
estimate the proposed toxicity values, and now we are seeking related data to aid a complete 
evaluation.  A transparent, objective, open scientific process should allow ready access to the 
information which underlies significant findings of the agency.  Such protections of the integrity 
of the process were lacking here. 



In conclusion, Grace urges the SAB Committee to return the draft assessment to the peer 
review panel and instruct it to address in depth the comments of experts, to apply the 
recommendations of the NAS, and to assure that sound science supports its conclusions.   The 
accompanying Summary describes selected fundamental problems that the SAB Report does 
not adequately address; the public comments of experts analyze these issues in more depth.   



We thank the SAB in advance for its time and consideration.  



 



Karen E. Ethier 
Vice President 
Environment, Health and Safety 



 



 



 



 



Enclosures:  



Summary of Selected Points that the Chartered SAB Should Require the SAB Panel to 
Meaningfully Review, and referenced attachments.   



 











TOXICOLOGICAL REVIEW OF LIBBY AMPHIBOLE ASBESTOS: SUMMARY OF
SELECTED POINTS THAT THE CHARTERED SAB SHOULD REQUIRE THE SAB
PANEL TO MEANINGFULLY REVIEW.



1. THE CURRENT RISK ASSESSMENT FAILS TO CONSIDER THAT THE RFC
DATA IS CONFOUNDED BY AGE, AND THIS FUNDAMENTAL ERROR
UNDERMINES THE VALIDITY OF THE RFC. THIS IS NOT DISCUSSED IN THE
SAB REPORT.



EPA’s analysis of the noncancer data (a subcohort of the Rohs, et al. (2008) data set), is
confounded by age, and does not provide a valid basis for deriving an RfC. EPA bases
the LAA RfC entirely on data demonstrating that an association between localized pleural
thickening and pulmonary function deficit is statistically insignificant when the full Rohs
cohort is analyzed and age is taken into account. Until very recently, this data was
unavailable to the public. Thus stakeholders were unable to fully address this issue with
the SAB Panel and the Panel’s Report does not address this issue at all. Drs. Moolgavkar
and Hoel are now able to summarize their findings for the chartered SAB and can follow
up with more detailed information if there is an opportunity to do so. Perhaps the SAB
Panel missed the issue because it lacked either access to the data or the time to evaluate
the raw data in this rushed process. Regardless, the Rohs data provide the basis for the
RfC and the effect modification by age is central to any scientific analysis of that data.



2. THE SAB PANEL REPORT IGNORES THAT THE RFC CALCULATION SHOULD
HAVE BEEN BASED UPON “CONCENTRATION” DATA, LIKE OTHER RFCS, TO
YIELD A USABLE DAILY DOSE.



The SAB should reject EPA’s use of “cumulative lifetime exposure” and resulting flawed
assumptions that underlie the RfC calculation. EPA’s novel calculation will result in
erroneous “false positives” of an unacceptable hazard. Because EPA calculated the RfC
based on “cumulative lifetime exposure,” the RfC only arguably applies if an individual
is exposed for 60 or 70 years. As calculated, the RfC provides no useful information
about risks for a person exposed for 1 day, 1 year or 20 years, even though it will
certainly be used as if the toxicity value applied to such situations. For example, when
assessing the risk of a construction worker, an RfC that assumes a lifetime of exposure is
inapplicable because it would dramatically overstate the risks. This is one real life
application in which the RfC is not useful.



Like other RfCs, this RfC should be based on an average concentration of exposure to
yield a valid daily exposure dose that risk assessors will know how to use in the field.
This standard RfC calculation is straight-forward. It applies concentration data to
achieve a reference concentration. EPA cannot justify its alternative computation that
injects an assumed lifetime of exposure and in doing so introduces confusion as to how
the resulting RfC can be applied. Unless this methodology is corrected, risk assessors
will incorrectly apply this misleading RfC.
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This point that the RfC calculation should be revisited is further reinforced by the recent
analysis of raw data demonstrating that duration is a far better measure of dose than
cumulative exposure.



3. THE RFC MODELLING IS IMPLAUSIBLE AND SHOULD BE CORRECTED.



The modeling upon which the RfC is based is incapable of representing the risks of
asbestos exposure, but the SAB report is internally inconsistent on how to correct this
problem. The report suggests consideration of plausibility but points EPA in the
direction of a model – the dichotomous Hill model – that is even less plausible than the
Draft Assessment’s model used by EPA (the Michealis-Menten model). Neither of these
benchmark dose level models show the risks associated with high exposure levels. Each
of these two models has a plateau, which means that no matter how high the exposure
level, the model will assume that there is no increased health risk at the high exposure
level. Decades of asbestos data tell us that this simply is not biologically or
epidemiologically true; the greatest risks of asbestos inhalation are tied to high exposure
levels. The dichotomous Hill model is not a better fit, and requires estimates of more
parameters than the Michealis-Menten model used by EPA. The SAB report would move
EPA in the wrong direction. Instead, the SAB report should advise use of a logistic
regression model, to allow EPA to analyze the risks associated with a full range of
exposures.



As stated by a panelist with expertise in modeling, “My central concern with the Libby
draft review is the adoption of the models which are fundamentally wrong
epidemiologically for both mesothelioma and pleural thickening, and until this is
addressed, the other charge questions . . . are of secondary importance. The core issue is
the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to
choosing the Ptolemaic or the Galilean model of the Solar System to predict where the
planets will be next year . . . The analyses based on this model are therefore wrong, and
should be removed from the report.”1



4. THE RFC ENDPOINT OF LOCALIZED PLEURAL THICKENING IS NOT
SUPPORTED BY THE WEIGHT OF EVIDENCE.



“The preponderance of evidence indicates that localized pleural thickening, in and of
itself does not cause statistically significant or clinically significant impairment of lung
function,” as explained by Dr. Lawrence C. Mohr, M.D., who provided an intelligent and
thoughtful literature review for the Panel’s use.2 Dr. Mohr transcript, 5/1/12, p.34,
attached hereto as Attachment 5.



The SAB should advise EPA clearly and succinctly that the symptoms postulated by EPA
in the Draft Assessment (possibly restricted lung function, increased breathlessness with



1 Email from Dr. Julian Peto to Dr. John Neuberger, Dr. Mort Lippmann, and Dr. David Kriebel (Mar. 22, 2012)
(obtained via Freedom of Information Act), emphasis added, attached hereto as Attachment 1.
2 A transcript was prepared for each of the public panel sessions (“Transcript”).
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exercise and contributions to chronic chest pain) have not been shown by the literature to
be caused by localized pleural thickening (LPT).



The SAB report currently sidesteps the issue by saying that LPT is “generally associated”
with reduced lung function and leaves it to EPA to find support for this conclusion, as no
specific support has been identified. Use of the phrase “generally associated” begs the
question. As EPA noted when it sought clarification on the same issues, “[t]he same
exposure may cause two different endpoints, resulting in a statistical association solely by
the nature of their shared exposure.”3



5. THE SAB PANEL REPORT MISAPPLIES EPA GUIDANCE; LPT DOES NOT
CONSTITUTE AN “ADVERSE EFFECT” WITHOUT DEMONSTRATION THAT IT
IMPAIRS AN INDIVIDUAL’S PERFORMANCE.



As stated by one experienced panelist whose views were not reflected in the Panel’s
Report:



“the observation that something can be measured doesn't prove adversity.
In fact the coal miners are more often compensated for black lung by x-ray
but not for substantial pulmonary function loss which they, you know,
which isn't part of the definition legally. You can get siderosis from iron
oxide with little evidence of serious consequences. So I'm reluctant to,
you know, set a standard or reference concentration on simply
something that can be measured. I think we need more.” Dr. Lippmann
transcript, 2/6/12, p. 213, emphasis added, attached hereto as Attachment
2.



The Panelist’s above statement reflects EPA policy. Under EPA policy, an adverse effect
requires biological significance such that it “is likely to impair the performance or
reduce the ability of an individual to function or to respond to additional challenge
from the agent. Biological significance is also attributed to effects that are consistent
with steps in a known mode of action. Statistical significance quantifies the likelihood
that the observed effect is not due to chance alone. Precedence is given to biological
significance, and a statistically significant change that lacks biological significance is
not considered an adverse response.”4



3 July 24, 2012 Memorandum from David Bussard, NCEA to Dr. Agnes Kane, EPA SAB re Questions and
Clarifications related to SAB July Draft Report at 2, emphasis added, available at
http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?OpenDo
cument.
4 EPA. A Review of the Reference Dose and Reference Concentration Process (Dec. 2002) at 4-11, emphasis added,
available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a statistically significant change that
lacks biological significance is not considered an adverse response.”).
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EPA has also defined “Adverse Effect” as “[a] biochemical change, functional
impairment, or pathologic lesion that affects the performance of the whole organism or
reduces an organism's ability to respond to an additional environmental challenge.”5



Furthermore, under EPA guidance, “[f]or compounds that appear to produce their critical
effect within the respiratory system itself, decisions concerning adversity need to be
made on a case-by-case basis. Appendix D provides specific information concerning
evaluation of the severity of respiratory tract endpoints in humans.” Under EPA’s
Appendix D, an effect that is a biological marker only is not a sufficient basis for an
adverse effect determination; one needs to show an impairment.6



6. THE RFC AND IUR ARE BOTH BASED ON INADEQUATE SUBCOHORTS OF
DATA EVEN THOUGH LARGER, RICHER DATA SETS ARE AVAILABLE.



The RfC calculation is based on only 12 cases of LPT, producing a statistically weak
conclusion. Using this small subcohort interferes with adjustment of the exposure-
response relationship for potential confounders such as weight and age (contrary to the
agency’s own criteria), selection of appropriate models, uncertainty calculations, and the
development of a valid RfC. Important decisions with a broad impact should not be
based on such a small amount of information.



The IUR is based on a subcohort of one study and focused on 32 cases of lung cancer
deaths and 7 cases of mesothelioma deaths. The rationale for limiting the analysis to this
subcohort does not stand up to scrutiny, and the SAB Panel draft report does not reflect
panelists’ concerns about the paucity of underlying data:



“. . . I think it would it would be preferable to compute the inhalation unit
risk from cancer from a full data set . . . ” (and continuing later) “. . . it
seems a terrible waste to effectively throw away two-thirds of the cancer
mortalities that are in the data set.” Dr. Ferson transcript, 2/7/12, p. 142,
emphasis added, attached hereto as Attachment 3.



One panelist who was not an epidemiologist accepted the use of the subcohort but urged
collection of more data, stating:



“So I would do everything in your power to try to make the studies continue so
you get more data on the number of deaths and relook at the models then. It's --
my statistician would hit me over the head if I tried to model seven, seven deaths
with any kind of model.” Dr. Neuberger transcript, 2/8/12, p. 64, emphasis
added, attached hereto as Attachment 4.



5 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Part F, Supplemental
Guidance for Inhalation Risk Assessment (Jan. 2009) at 9, available at
www.epa.gov/oswer/riskassessment/ragsf/pdf/partf_200901_final.pdf.
6 Environmental Criteria and Assessment Office, EPA, Methods for Derivation of Inhalation Reference
Concentrations and Application of Inhalation Dosimetry (Oct. 1994) at 2-35, emphasis added, available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=71993.
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Other panelists noted:



“But it's just that there's not much data support. I mean that's the other concept
that we need to bring in in terms of this discussion. You can't -- if there's not
enough data support to fit a rich model, then you are going to have a fit an
incorrect model that is then useful.” Dr. Sheppard transcript, 5/1/12, p. 123,
emphasis added, attached hereto as Attachment 5.



“Of course you can't develop a model for mesothelioma based on seven cases or
whatever it is. You have to look at the enormous body of evidence on what the
epidemiology of mesothelioma is and choose the model that you fit on that
basis. I mean it's mad to do anything else and completely disreputable.” Dr.
Peto transcript, 5/1/12, p. 100, emphasis added, attached hereto as Attachment 5.



“. . . I would like to caution my esteemed peers that a model is only as good as the
data that are input. And so we cannot generate models that produce over-
reaching conclusions that are not supported by the database. . .” Dr. Hei
transcript, 5/1/12, p. 138, emphasis added, attached hereto as Attachment 5.



7. TO ADDRESS THE ABSENCE OF AN UNCERTAINTY ANALYSIS, THE SAB
PANEL SHOULD RECOMMEND THAT EPA ANALYZE THE FULL COHORTS
FOR ALL ENDPOINTS AND EVALUATE A POSSIBLE RANGE OF TOXICITIES.



A rigorous uncertainty analysis is essential for implementation of the NAS
recommendations. A range of values would provide necessary guidance to risk managers
who apply these standards in the field.
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From: Julian.Peto@lshtm.ac.uk
To: John Neuberger; Mort Lippmann; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: Re: Libby: Draft Responses to Charge Question III.A.4 and III.B.4
Date: 03/22/2012 04:30 AM
Attachments: Revised+Panel+Comments+Feb+29+2012.pdf



Dear Diana
 
Libby amphibole review
 
I have not contributed as much as I would have liked to the post-meeting discussions.



owever, I also have a fundamental problem with the EPA review process. By dividing
comments between separate charge questions we cannot see the wood for the trees. My central concern
with the Libby draft review is the adoption of models which are fundamentally wrong epidemiologically
for both mesothelioma and pleural thickening, and until this is addressed the other charge questions
(apart from the choice of studies, which we all agree is appropriate) are of secondary importance. The
core issue is the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to choosing the Ptolemaic
over the Galilean model of the Solar System to predict where the planets will be next year.
 
The effect of time since beginning exposure is buried in a list of "potential confounders and covariates"
under charge question III.A.4, and the draft response doesn't even mention it. In relation to LPT, I would
simply insert what I wrote in my overall comment, i.e.:
 
It is well-known that local pleural thickening continues to develop for many years after asbestos exposure
has ceased. In contrast, the fitted Michaelis-Menten model predicts that within 10 years of stopping
asbestos exposure the prevalence reaches a plateau. The analysis of the prevalence of pleural thickening
as a function of cumulative exposure with a lag of 10 years cannot be correct if pleural thickening
continues to appear more than 10 years after exposure has ceased, as the lagged cumulative dose would
remain constant while the prevalence continues to rise. The analyses based on this model are therefore
wrong, and should be removed from the report. In sections 5-2-3 and 5-2-4 the Michaelis-Menten model
is selected and fitted, including the uncertainty factor analysis and calculation of the RfC. The fact that
the prevalence of LPT continues to increase with increasing time since first exposure is then belatedly
acknowledged in section 5.2.5. Section 5-3-3 justifies this contradiction by the following statement: "Note
that the likelihood that prevalence of localized pleural thickening may further increase beyond 30 years
after first exposure is a principal rationale cited for the selection of a database UF of 10 in this current
assessment". It is not reasonable to fit a model that is clearly wrong and attempt to allow for the error in
the uncertainty analysis. The model must be discarded.
 
As I said at the meeting, I have similar fundamental reservations about the mesothelioma model. The
response to III.B.4 says "The mesothelioma undercount is adjusted for the entire lifespan (70 ÷54) and
for the undercount in death certificates. These approaches seem logical and generally well described...." 
This is obviously incompatible with my comments, which included: "The effect of exposure from birth to
age 70 rather than from age 16 to 70 (54 years) is then calculated by simply multiplying these predicted
lifetime risks by 70/54. A factor of about 3 would be more appropriate. These models are inferior to the
epidemiologically and biologically more plausible model for mesothelioma that the EPA adopted more than
20 years ago..."
 
If I couldn't persuade other panel members to agree at the meeting I can't expect to do so by email, and
I don't know how to proceed. My personal view is that the EPA should reconsider the core issue of model
selection and redraft the review accordingly. I've attached the latest online pdf of panel members'
comments - mine are on p57.
 
Best wishes
 
Julian
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Professor Julian Peto DSc FMedSci
NCDEU
London School of Hygiene and Tropical Medicine
Keppel St., London WC1E 7HT, UK
Tel  +44 (0) 20 7927 2632/2455
Fax +44 (0) 20 7436 4230
julian.peto@lshtm.ac.uk>>> "John Neuberger" <JNEUBERG@kumc.edu> 21/03/2012 20:13 >>>
Dave,



See attachment.



This is a highly statistical area and I would be more comfortable after Dr. Peto responds; he is currently
unavailable. I'm open to discussing any changes or corrections to my comments. Let me know if you
want to discuss this further.



John



>>> Diana-M Wong <Wong.Diana-M@epamail.epa.gov> 3/19/2012 10:26 AM >>>



Attached please find comments on draft response to charge question
III.A.4.  Draft response to charge question III.A.7 is also attached for
your information.



Please revise and send the revised draft back to me by March 22.  Thank
you very much.



(See attached file: Group Response to Charge Question IIIA4dw.docx)
(See attached file: IIIA7LS.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049
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1 confidence intervals for the two things.  We use a



2 statistical approach that appropriately weights those



3 and gets us an upper bound on the sum of those.  And



4 that's how we end up with the inhalation unit risk for



5 the combined cancers.



6            It was useful to compare this to the



7 results other researchers have gotten looking at the



8 same cohort.  For mesothelioma, we had one other that



9 we could look at that had estimates.  In some cases we



10 had to take the estimates and convert it to the



11 calculations to what the associated lifetime risk is,



12 an inhalation unit risk would be.



13            So for mesothelioma we found quite similar



14 results.  For lung cancer we found that our results,



15 the central tendency is somewhat higher than those



16 found by others.  The confidence interval is somewhat



17 narrower than some but not all.  So our estimates for



18 lung cancer are somewhat higher than the smaller



19 cohort, and the estimates of mesothelioma are very



20 similar.



21            We looked at smoking and the effect on lung



22 cancer.  First we looked at whether we were getting



Page 46



1 confounding of our results.  We were able to look at a



2 number of tests there listed, and then we were able to



3 use a method first proposed by Richardson to evaluate



4 confounding by smoking.  And at least the evaluation



5 that we could do did not suggest that there was



6 confounding.



7            We do think it's possible that lung cancer



8 results reflect effect modification, which is somewhat



9 different issue, and that it might be possible at some



10 point to estimate risks to smoking populations and



11 non-smoking populations.  This was a mixed population



12 with considerable amount of smoking, although we do



13 not have the exact data that we would need to really



14 tease that apart.



15            So that's been a very quick walk through a



16 number of the key decisions made in the assessment.



17 And as with the non-cancer, the charge asks you to



18 evaluate the assessment.  And this flags some of the



19 key decisions that we have to make along the way.



20            As with any assessment, the science keeps



21 moving on.  And since the cut-off date for our



22 assessment, we just wanted to flag that we are aware
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1 of additional papers.  It may well be that peer



2 reviewers have additional citations we are unaware of



3 and we very much welcome those and appreciate those.



4            A very quick preliminary review of



5 additional papers suggest some of these support the



6 finding that pleural thickening is observed at low



7 exposure ranges.  Some support that pleural plaques



8 may contribute to observations of restrictive lung



9 function.  And there's one that supports our focus on



10 subcohort and minimizing error in exposure and,



11 therefore, having more confidence in the estimate of



12 slope.



13            Not to read, but there's references to the



14 things that we cited in the presentation.  And I want



15 to thank you very much for being here.  We look



16 forward to listening to your discussion and getting



17 feedback.  And, lastly, I just want to recognize this



18 really has been a group effort of a diverse team



19 across Region 8 and ORD.  And particularly I would



20 like to note the three chemical managers:  Dr. Tom



21 Bateson, Danielle DeVoney and Robert Benson.  But it



22 was really a team effort.
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1            And quite a number of people who



2 contributed, most are in the room here today.  And we



3 also benefited a lot from conversations with others



4 and reviews within the agency and through an



5 interagency process.  So with that, I would like to



6 end.  I hope that was not too long of a quick overview



7 of what we did, and we'd be glad to help with



8 questions and clarifications if we can.



9            DR. KANE:  Thank you.  I'd like to open up



10 questions for members of the panel, and first so we



11 don't forget them our telephone, reviewers do they --



12 do you have any questions?



13            DR. LIPPMANN:  Yes.  This is Mort Lippmann.



14 Good morning.  I can appreciate the hard work that was



15 done and the very careful presentation.



16            One thing I didn't see in the document was



17 discussion of the implications of these risks of two



18 times ten to the minus five fiber per cc and four



19 times ten to the minus six as an ultimate based on



20 sensitivity analyses.



21            These are so much lower than background



22 levels.  And how should the public -- what are the
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1 scientists who are trying to deal with risk interpret



2 numbers like that?



3            MR. BUSSARD:  So, one, we need to be



4 careful about background.  This is really focused on



5 material from Libby.  A lot of the background



6 measurements we've seen are for asbestos in other



7 settings and may not directly comparable.



8            The second would be to note that a



9 reference concentration or a risk specific dose is not



10 meant to be an estimate of a concentration at which we



11 will easily observe effects.  So it may well be below



12 where one could observe effects in an epidemiology



13 study and in case reports.  It's meant to be a level



14 at which we can assure people that they are safe.



15            The other thing I would note is that as Deb



16 McKean made reference to, in making decisions for



17 cleanups there are a range of factors that go into



18 making decisions.  So we are trying to separate out



19 our best estimate of estimating the cancer risk and



20 estimating a concentration below which we are



21 confident that we won't have adverse effects.



22            The decision-making process has ways to
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1 look at ways to make decisions even though exposures



2 are above background.  So it's a good question, but we



3 are trying to follow where the science takes us.  And



4 we are deliberately trying to develop numbers where



5 there will not be an effect.  That's often below



6 levels at which you might see effects.



7            DR. LIPPMANN:  There are two comments, and



8 thank you for the very clear explanation.  I think we



9 know that, but I think it's a generic problem with



10 high risk.  And I think EPA needs to have the



11 appropriate discussion of that rather than just pass



12 over it.



13            The second comment is that fortunately for



14 this review you are dealing with the amphiboles, and



15 the issue is not confounded by the very different



16 issues with chrysotile.  And so it may be possible to



17 look for background data with other amphiboles that



18 could be relevant to the discussion in those studies



19 where chrysotile is not an issue.



20            Because, you know, the issue with the risks



21 from fibers among the amphiboles is much simpler than



22 dealing with all asbestos.  And this is an opportunity
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1 to make that more explicit in how the issue is being



2 dealt with for Libby and by extrapolation to other



3 communities that are not confounded by the presence of



4 significant chrysotile.



5            So I just hope that you take the



6 opportunity perhaps at the end of the discussion and



7 certainly with some introduction to look into these



8 generic issues and to point out that you're less



9 confounded in the case of the amphiboles and Libby



10 than you are in asbestos in general, and to recognize



11 that in terms of the key issue of durability, one



12 amphibole is certainly just about equal to any other



13 amphibole.



14            MR. BUSSARD:  Thank you for those comments.



15            MR. GUTHRIE:  Hi.  This is George Guthrie.



16 I just want to thank you for the nice overview, and I



17 don't have any questions at this point, but thanks.



18            DR. KANE:  Any questions from other members



19 of the panel?



20            DR. NEWMAN:  This is Lee Newman.  Thank you



21 for a very clear presentation.  You made reference to



22 some of the additional papers that have come out.
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1 Clearly you had to reach some point where you say we



2 are cutting off what we are including.



3            The Minneapolis expoliation community



4 studies though seemed to be of particular interest,



5 and I'm wondering what is your sense in terms of how



6 you would like to incorporate some of the more recent



7 publications that have come out into our discussions



8 and into how you move forward.



9            MR. BUSSARD:  That's an interesting process



10 conundrum.  One of the things that we found when we've



11 done reviews and there's additional literature that



12 becomes available, it's hard for us to quickly revise



13 the assessment prior to the review.  But it's very



14 helpful if the committee thinks that a paper is



15 important, that if the committee has looked at it and



16 discussed it, then sometime we are able to put it



17 together with the work that we have prior to the peer



18 review.



19            So I would urge members, if there are a few



20 papers that you think are very important, it's helpful



21 to us to have the record be clear if the committee



22 looked at the paper and had opinions about its value
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1 or its use.



2            DR. KANE:  Dr. Sheppard?



3            DR. SHEPPARD:  So I have a question about



4 calculating the reference concentration.  And



5 considering the outcomes why not, since it was --



6 since the data were all prevalence data, why not



7 consider multiple outcomes?  Why restrict it to



8 localized pleural thickening?



9            MR. BUSSARD:  In the subcohort we actually



10 I think only had one diffuse pleural thickening, so



11 I'm not sure it would make a big difference there.



12 And when you have effects that are really quite



13 different from each other in terms of severity error,



14 it becomes a little bit tricky.



15            I am not sure myself that I think it adds a



16 lot if you've got sufficient information on the lower



17 dose effect since we are trying to find a value at



18 which we don't have adverse effects to add in other



19 effects that occur at higher doses.  But we do try to



20 capture them in the discussion of hazard and not leave



21 any impression that they are not there.



22            DR. KRIEBEL:  Hi.  This is Dave Kriebel.
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1 Thank you very much.  That really did help a lot.  A



2 couple of questions to just help me understand better



3 how to think about this new assessment in the context



4 of the EPA's 1988 IRIS review.



5            So, two things:  One is the -- could you --



6 I understand that this is our task is to focus on the



7 Libby amphibole asbestos.  Maybe could you just



8 comment on just quantitatively what the IUR, how it



9 compares to the 1988 result for asbestos?



10            MR. BUSSARD:  I think the IUR, I don't have



11 the numbers at the top of my head, but the IUR comes



12 out a little bit lower than the IUR that was



13 calculated in 1986.



14            DR. KRIEBEL:  But fairly close?



15            MR. BUSSARD:  But fairly close.



16            DR. KRIEBEL:  And the other thing is a more



17 general question.  So I guess I'm having a little bit



18 of trouble thinking about how to use all of the vast



19 literature on other asbestos and other context and



20 amphibole in other studies in informing this, and



21 something we'll be thinking about I think a lot over



22 the day, but is there anything you want to add for us
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1 from a certain policy perspective about when it's



2 appropriate from your perspective to draw from other



3 literatures and when we really should not?



4            Do you have any guidance for us on that?



5 Are there studies of amphibole-exposed workers,



6 completely different contexts?



7            MR. BUSSARD:  I guess I would look at it as



8 a scientific question that if the committee feels that



9 other studies of amphibole are highly informative to



10 this one, and the studies are of good design and good



11 quality, I think that could help corroborate, or if it



12 went the other way, cast question about what we've



13 done.



14            It's not unlike when we've got study -- a



15 range of studies and different kinds of information we



16 end up deciding that there's one body of data that



17 produces the best quantification but we do try to put



18 it in the light of other things.  But as you can



19 imagine, we were trying not to get into a



20 comprehensive review of all the asbestos literature.



21 It would take considerably longer.



22            Does that help at all?
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1            DR. KRIEBEL:  Yes.  I think that's good.



2            FEMALE SPEAKER:  May I just follow up a bit



3 on that.  There have been some other studies, perhaps



4 not as -- certainly not as thorough as this, but they



5 may be informative, and I was wondering why you didn't



6 include them in the report; and that is studies that



7 have looked at environmental exposures and some of



8 these outcomes.



9            MR. BUSSARD:  So when we looked at this, at



10 studies of environmental exposures, the difficulty is



11 often it's very hard to estimate what the exposure



12 levels are, what the population is, what the duration



13 is, what the exposure concentrations are.  So they are



14 a useful perspective, but it's hard to use them to



15 come up with a reference concentration per se or



16 inhalation unit risk per se.



17            FEMALE SPEAKER:  Yes, I appreciate that.



18 But they are sort of useful though as a test, as a



19 barometer of whether what you've derived sort of fits



20 with what has been observed in other exposure



21 scenarios, particularly with amphiboles.



22            MR. BUSSARD:  And that may be a comment
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1 but it's certainly a reasonable suggestion.



2            DR. KANE:  Dr. Redlich, I would like to ask



3 another pulmonologist.



4            DR. REDLICH:  I think we would all sort of



5 feel more comfortable because of this question of how



6 significant our pleural plaques is if there was enough



7 data to do a risk estimate on other outcomes, but in



8 that same paper there were only 12 participants, I



9 believe, or 8 with interstitial changes.



10            So it ends unbeing a much smaller number.



11 And of the 80 with pleural changes, only 12 had



12 diffuse pleural thickening.  So -- what number was it?



13 Did I have it wrong?



14            I am sorry.  Even less.  So I think the



15 problem is there haven't been enough of those other



16 endpoints.



17            DR. SHEPPARD:  Yeah, but I'm talking about



18 adding them all together, not looking at one outcome



19 versus another.



20            DR. WOSKIE:  So you are saying any --



21            DR. SHEPPARD:  Yeah, any change.



22            DR. KANE:  Yes, Dr. Salmon.
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1            DR. SALMON:  I just wanted to put in a



2 comment here from the risk assessment point of view as



3 opposed to lung, lung physiology.  One of the things



4 which we actually saw earlier about the National



5 Academy's recommendations was the importance of



6 comparability between different risk assessments.



7            And this is important for a whole variety



8 of reasons, but certainly it's from a practical point



9 of view it's a very useful attribute for the agency if



10 the different risk assessments are comparable at some



11 level.  And in order to assure that at least for the



12 simple case of laboratory studies in animals, the



13 EPA's gone to quite some lengths to define degrees of



14 severity of the effects and what they would regard as



15 a suitable effect to use as basis of an RfC or some



16 other guidance level.



17            There's a considerable problem arises when



18 we move away from the well-trodden paths of analyzing



19 animal studies and getting into epidemiology which as



20 always is a lot more complicated.  And I think one of



21 the things to bear in mind is I think the agency made



22 a good choice here, certainly with the data that they
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1 had at the point of writing the report, I think they



2 made an excellent choice of endpoint.



3            And I think it's interesting that they made



4 a -- what I should probably say a good effort at



5 defending that as being not only an observation but an



6 observation in adverse effect.  But I think one of the



7 things to bear in mind is that if this was an animal



8 study, then the simple pathological observation, which



9 of course would have been obtained by slicing up the



10 rat rather than just looking at x-rays, so it would be



11 a bit easier in some respects, but nevertheless we are



12 looking here at an actual structural change which we



13 regard as being a deviation from normality in tissue



14 structure which was associated with the exposure, that



15 in itself would be regarded as a relatively severe



16 endpoint in an animal study.



17            It wouldn't have to be associated with the,



18 you know, detriments in lung function which you can



19 measure in rats but it's not usually done because it's



20 difficult and the blighters bite when you are trying



21 to do it.  But the fact of the matter is that in, you



22 know, in the spectrum of endpoints which are typically
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1 taken up for use in risk assessment, just the



2 observation of a structural change of this sort in



3 response to exposure would in itself be regarded as



4 quite a severe endpoint.



5            It's not -- it's not as minimal as you --



6 as you sometimes would be tempted to regard it from



7 the way it's described in x-rays.  And I think this is



8 a not uncommon problem with epidemiological studies



9 that we often don't have access to the sort of minimal



10 type responses which are typically regarded as if you



11 write the entry point for adversity in the animal



12 studies.



13            And I think that's something that needs to



14 be borne in mind when we are debating things like, you



15 know, is this a sufficient -- is this a truly adverse



16 effect.  There's absolutely no question whatsoever



17 that it would be regarded as not merely adverse but



18 quite substantially adverse if this was an animal



19 study.



20            DR. KANE:  Let me ask Mort Lippmann first,



21 and then we'll come back to you, Jeff, and other



22 person here.  Mort, do you have something to add?
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1            DR. LIPPMANN:  Well, the x-ray evidence can



2 be misleading.  I mean just because you have



3 radiographs of coal, you can -- (inaudible) -- some of



4 them really look terrible by x-ray but they have no



5 functional deficit.  There's no evidence of life



6 shortening for many of them.



7            And so the observation that something can



8 be measured doesn't prove adversity.  In fact the coal



9 miners are more often compensated for black lung by



10 x-ray but not for substantial pulmonary function loss



11 which they, you know, which isn't part of the



12 definition legally.



13            You can get siderosis from iron oxide with



14 little evidence of serious consequences.  So I'm



15 reluctant to, you know, set a standard or reference



16 concentration on simply something that can be



17 measured.  I think we need more.



18            DR. KANE:  All right.  Let's keep all these



19 thoughts on the table.  Jeff?



20            DR. EVERITT:  Well, just approaching it



21 from the way we do animal data with, you know,



22 pathology endpoints, which is an art and a science to
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1 itself, but we often combine endpoints.  So you might



2 look at a lung and say, okay, you have got



3 fibroproliferative disease.  You might combine the



4 lung and pleura.



5            You know you might not separate if you



6 don't know they are different pathogenic mechanisms



7 that underpin it.  So then the question would be why



8 not go back to a situation where you just did multiple



9 radiographic abnormalities as that assessment.  And



10 certainly if you have parenchymal lung fibrotic



11 lesions by radiograph and you had pleural



12 fibroproliferate disease, it would give you more



13 assurance on a radiograph like that that you were



14 probably dealing with something that you'd have a



15 little more assurance that you were getting into an



16 adverse health effect as opposed to a bio marker.



17            DR. SALMON:  I can't think of any risk



18 assessment which has been undertaken with the



19 assumption that an observable structural



20 histopathological change would be regarded as a



21 biomarker.  There is no such risk assessment.



22            DR. KANE:  Dr. Kriebel.
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1            DR. KRIEBEL:  Yeah.  So I think we were



2 discussing this question of whether these x-ray



3 changes are a useful, suitable non-cancer endpoint.



4 And I think here's a place where I am wondering about



5 drawing on other asbestos literature.



6            And I'm sorry that I haven't done my



7 homework here and gone and done this myself, but the



8 question I have, and maybe the occupational physicians



9 can help me with this, are there not other asbestos



10 cohorts in which we have studied the relationship



11 between x-ray changes and pulmonary function so that



12 we can talk more meaningfully about that link by



13 drawing on other cohorts?



14            This is a place where I would think it is



15 very appropriate to use other kinds of asbestos



16 literature.  Doesn't have to be Libby asbestos because



17 we are simply trying to build the case for the meaning



18 of diffuse pleural thickening or localized pleural



19 thickening and so on.



20            And I would suggest that this document



21 perhaps could have been strengthened by appealing to



22 that literature.
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1            DR. NEWMAN:  If I can respond to that, I



2 think this is one of those places where looking at the



3 other literature, specifically on the question of



4 what's the relationship between pleural thickening and



5 physiology, in this case spirometry it is very



6 appropriate.  And some of that is referenced in this



7 document, so you see for example a fairly old now but



8 landmarked paper that David Schwartz did quantifying



9 on CAT scan the amount of pleural plaque and relating



10 it to spirometric abnormalities.



11            So there are studies like that.  And that



12 is one that is cited in this document.  And in a way,



13 Dr. Kriebel, it's to me as a pulmonary physician, it



14 doesn't matter what put those pleural plaques there.



15 If you are just asking me are pleural plaques related



16 to abnormal spirometry, that entire literature could



17 be brought to bear.



18            DR. KANE:  Oh, good.  I would like the



19 other pulmonologists to weigh in on this.



20            DR. BALMES:  Well, one of the comments that



21 Mort made caused me to put this into perspective with



22 regard to ozone and lung function changes.  And Mort
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1 was saying just because we can measure pleural plaques



2 by radiography doesn't mean it's an adverse effect.



3            Well, Mort was a fellow panelist on the



4 Cleaner Scientific Advisory Committee Ozone Review



5 back in 2006 to '8, and the driver for the



6 recommendation from that panel with regard to the



7 national ambient air quality standard for ozone was



8 were changes in lung function, spirometry that were



9 pretty small.



10            I mean with a lot of ozone exposure you get



11 a lot of lung function change, but with a little bit



12 you ozone exposure you get less lung function change.



13 And there was -- the question of whether that -- an



14 adverse effect or not was discussed by that panel, and



15 it was also discussed by the American Thoracic



16 Society.  And the determination was made that a



17 decrease in lung function of ten percent, spirometry,



18 FEV-1 of 10 percent was an adverse effect.



19            And the levels of change with lower levels



20 of ozone exposure are even less than ten percent but



21 they were statistically significant.  And that's, you



22 know, that's -- and then there were individuals in the



Page 218



1 groups of subjects exposed to ozone experimentally



2 that had -- even though the group mean effect was less



3 than ten percent, there were individuals with less



4 than ten percent change.



5            I think that we are not too for away from



6 that with that same kind of approach with pleural



7 plaques.  I would agree that most people with



8 localized pleural thickening don't have physiologic



9 changes of clinical significance.  You can find as



10 David Schwartz did, if you look hard enough, some



11 evidence of decreased lung function in people with



12 pleural plaques.



13            On the other hand, it's a structural



14 difference.  I am not sure I'd want my kids to have



15 pleural plaques even if there's no lung function



16 change.  So I guess I'm torn between sort of the lack



17 of physiologic impact of most people with localized



18 pleural thickening versus the fact that it's -- it is



19 a structural abnormality that deviates from normal.



20            So I guess what I'm trying to say is I am



21 still unsure.



22            DR. KANE:  Dr. Redlich, and then we'll go
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1 to some other comments.



2            DR. REDLICH:  Well, I mean I think there is



3 a literature that does support -- I'm sorry.  You know



4 the Wylie paper which was the APSDR analysis of lung



5 function and radiographic changes did see an



6 association with pleural plaques and the reduced FEC.



7            So I think the sort of general summary or



8 conclusion that pleural plaques are not associated



9 with any change in lung function is actually not



10 supported, you know, consistently by the literature.



11 And one can also argue that for various reasons



12 cross-sectional studies and design, there are a number



13 of issues in that analysis.  But I think the -- the



14 data from the Wylie paper does support, and that's



15 actually with the Libby asbestos.



16            But I also agree that I -- given that



17 obviously the question has come up how significant are



18 pleural plaques, and if the whole risk assessment is



19 based on that, then it would make sense to as best as



20 possible justify using that endpoint, which I think



21 the document does a reasonably good job of doing.  It



22 would be nice, I think we would all feel more
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1 comfortable -- the suggestion of using other endpoints



2 or combining, if you look at the papers and the



3 numbers, there just aren't enough of the other



4 endpoints.



5            The other changes on x-rays, there were



6 eight additional people.  And those eight, a lot of



7 them already had the pleural changes.  So in terms of



8 -- I don't think it would substantively change the



9 risk assessment unless some of the papers that have



10 been mentioned that are appending may, I mean, I'm



11 normally a believer that one more paper isn't going to



12 change your bottom line.  And you also don't go nuts,



13 but in this case if the paper, those additional



14 pending papers are also looking at, you know,



15 asbestosis or lung function, it would provide



16 additional support potentially.



17            DR. KANE:  Dr. Kriebel.



18            DR. KRIEBEL:  Just one more comment on



19 this.  I just want to remind the committee, you know,



20 because you can x-ray -- and a physician x-rays a



21 single human being and can give a pulmonary function



22 test to a single human being, you can observe that
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1 with the full cohort, full Marysville cohort, we get



2 an RfC that ranges from five to ten times lower than



3 the RfC that was derived using the truncated cohort.



4 And so we have to ask ourselves is that factor of five



5 to ten a result of us underestimating the fiber



6 concentrations in pre-1972, or is it simply because we



7 have increased power because of a large cohort.



8            So I think that that's a question that we



9 can't really answer, and I think it was appropriate to



10 limit the analysis to real data rather than



11 speculative data.



12            DR. KANE:  Thank you.  Dr. Lippmann?



13            DR. LIPPMANN:  I had no problem --



14            SPEAKER:  Microphone please.



15            DR. LIPPMANN:  I had no problem in terms of



16 accepting what was done with the methodology and the



17 uncertainties associated with the reliance on



18 imperfect exposure in disease and expert judgment.



19 Considering state of knowledge on many aspects of the



20 issue, I think they were quite reasonable in the way



21 they approached this particular aspect and relied on



22 expert judgment.  And I have no problem with the
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1 judgments made.



2            It, however, raises a more generic issue



3 that springs from this.  If the expert judgment is the



4 basis for this aspect of the report, why don't we see



5 expert judgment used in other critical aspects of the



6 study such as the toxicity of Libby amphibole fibers.



7            We discussed this issue yesterday that I



8 think one could look holistically at the literature



9 and conclude that if it's a fiber meeting the



10 dimensions, durable in the lung, the length accounted



11 for, at least to some extent, then an amphibole is an



12 amphibole.  Looks like a duck, walks like a duck,



13 quacks like a duck.



14            We have a situation where an expert



15 judgment is possible.  I urge staff to think about



16 coming to expert judgments that can be reviewed by



17 this panel at a subsequent teleconference.  And so is



18 Libby amphibole equivalent to tremolite and to other



19 amphiboles in its toxicity potential?



20            How far off would we be if we made the



21 judgment that it was?  Probably no further off than we



22 are in judging the exposure issues.  My bias such as
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1 it is from a long experience in the field is that



2 expert judgments are pretty useful and often pretty



3 reliable if they have the right experts making the



4 judgment.



5            Clearly in occupational health the expert



6 judgments of the threshold limits committee have very



7 well stood the test of time in terms of worker health



8 protection.  And so I'm going from this where I have



9 no problem recognizing its limitations to saying that



10 if you can use expert judgment here, why do you



11 refrain from using it elsewhere.  That's my comment.



12            DR. KANE:  Thank you, Mort.  Dr. Woskie?



13            DR. WOSKIE:  I agree with everything said



14 so far.  I do think that to some extent they did



15 include non-Libby fiber counts because in the



16 subcohort they continued to accumulate exposures from



17 1980 when they stopped using the Libby -- although



18 they were small concentrations, the fiber counts were



19 accumulated in the cumulative exposure and used for



20 that subcohort.



21            So in some kind of an odd way I think they



22 did incorporate beyond the Libby if I'm -- if I'm
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1 correct, which I agree with.  I think that's a good



2 idea.



3            DR. LIPPMANN:  Well, the use of phase



4 contrast fiber counts certainly has its limitations.



5 On the other hand, if the alternative is TEM, then I



6 say the PCM counts are better for our purpose than the



7 TEM which doesn't look at long fibers at all.  You'll



8 rarely get a long fiber in the field of view because



9 when they count 200 or 500 fibers in a TCM, they are



10 almost all shorter than five microns, and in my view



11 not hazardous.



12            And so imperfect as it is, going to



13 interpret TEM counts would be even worse as an index.



14 Considering that nobody is doing TEM properly, that is



15 looking at the larger areas of the filter so that they



16 can get a statistically significant number of long



17 fibers and then you could relate it to T -- the PCM



18 equivalent, again assuming that a fiber is a fiber,



19 but current TCM counts are worthless.



20            DR. KANE:  Yes.



21            DR. HARRIS:  I'd like to respond to the TEM



22 questions, since that's my background.
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1            Well, there is a TEM method that does



2 provide PCM equivalency.  By just lowering the



3 magnification, we are able to scan a much larger area,



4 so we are basically doing the same thing as a PCM, and



5 only counting the five micron fibers.



6            What we do is what's called a stratified



7 account where we start with high magnification so we



8 can get a count of all the fibers, and then we switch



9 over to a low magnification and scan over several ribs



10 and so forth like that to try to get that area that



11 you are suggesting.



12            DR. LIPPMANN:  That's exactly what's needed



13 because historically there's virtually no data out



14 there that we can use.



15            MR. HARRIS:  You'll see some of that data



16 through EPA at some of the vermiculite sites.  They'll



17 have what they call a stratified count, and that would



18 include the PCM in lower magnification analysis.



19            DR. WOSKIE:  I just have a question.  I



20 know we are kind of stuck with the PCM because that's



21 what is there back in time, but is there any sense of



22 what we have missed in terms of a -- my understanding
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1 is there's a lot of very thin fibers here that would



2 not have been seen by PCM but which are long enough



3 and thin enough to be problematic.  Is that accurate?



4            MR. HARRIS:  That's true.  That's true.



5 You oftentimes have long, much longer than five micron



6 fibers that are below the point-two-micron width range



7 for PCMs.  So we see those relatively common in



8 certain sites.  It just depends on the source of the



9 material that you begin with.



10            DR. WOSKIE:  So is that a characteristic of



11 Libby amphibole asbestos that it would have a large



12 percentage of those very thin, long fibers that would



13 not be counted by PCM?



14            DR. WEBBER:  My experience with Libby



15 amphiboles is that they tend to be a little bit



16 thicker than say chrysotile and crocidolite, but still



17 if you read the literature and you look at some of the



18 profiles, you will see that probably anywhere from



19 half to maybe a little bit more than a half probably



20 are not resolvable by PCM.  And certainly if what they



21 say, if you read the report in some of the literature



22 here that the resolution back in the 1970s was about
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1 point-four microns instead of point-two microns.  So



2 there's an assumption that a lot of the fibers that we



3 would see today using current technology were not



4 visible in the 1970s.



5            And let me just add that PCM exposures are



6 only an index of exposure.  It doesn't tell you what's



7 going to the lungs because it's recognized that there



8 is quite a bit of stuff, Number 1, that is unseen



9 because its too thin or its too short to be counted by



10 PCM rules.  And, number 2, there are a lot of things



11 in there that as John said are not asbestos.



12            So PCM at best is just an index of



13 exposure.  And TEM was not available in 1980s, so it



14 was not used.  And we are stuck with PCM because it is



15 what it is, and that's what all the models are based



16 on.  But I would contend that TEM will provide you a



17 better set of true exposure because, number 1, I've



18 done a lot of TEM analysis and I do count all the long



19 fibers.  And the fact that the number of long fibers



20 might appear proportionally less than in a PCM sample



21 is only because you are able to see everything that's



22 there, so that if you do the final number crunching at
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1 the end, you have the same number of long fibers by



2 TEM as you would like by PCM.



3            And just -- I don't want to open anything



4 up here as far as argument because it's not germane to



5 our task today, but we are seeing short fibers in the



6 last ten years are indeed contributors.  The work with



7 recent reconstruction of exposures to South Carolina



8 plant by Dement and Standard has shown that the short



9 fibers do contribute.  And the work by Dodds and



10 Suzuki are showing that the short fibers are all you



11 see with the mesothelioma tissue.  There are questions



12 about whether the short fibers are translocated to the



13 pleura where they cause mesothelioma.



14            So I think that we have to keep our minds



15 open as to the different modes.  And I really like the



16 fact that it came up yesterday that it's not a mode of



17 action.  There are multiple modes of action that make



18 asbestos such a nasty particle.



19            DR. WOSKIE:  So I guess I would like to



20 think about whether or not -- we are stuck with PCM.



21 We have to use that for our resultant RfC or even the



22 cancer estimates, but is there a recommendation or is
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1 thinking of maybe looking at a multiplier of the meso



2 specific in order to incorporate that.  That is an



3 interesting idea.



4            We were less concerned about the issue of



5 smoking that Dr. Redlich brought up.  We have a charge



6 question specifically on smoking that I believe we are



7 going to come to, and we might revisit this then, but



8 we did take steps to evaluate the potential for



9 confounding by smoking other lung cancer, and we were



10 generally satisfied and were interested in hearing the



11 panel's comments on our treatment of that.



12            So given that we were comfortable that



13 there was not a meaningful confounding of the lung



14 cancer numbers, we were comfortable using both lung



15 cancer and mesothelioma as the basis of the IUR.  Is



16 there further comments?



17            DR. KANE:  Anyone else on the panel have



18 comments or questions?



19            DR. REDLICH:  I guess I am a little



20 confused as how you can say that you are confident



21 that there was no confounding by smoking when just



22 about every study on asbestos and lung cancer, not
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1 mesothelioma has shown --



2            DR. SALMON:  That's effect modification,



3 not confounding.



4            DR. REDLICH:  Okay.



5            DR. KANE:  Okay.  Let's move on now.  We



6 are going to be moving to section Roman numeral 3.



7 And this starts on page 6 of our original charge



8 questions.  And now we are going to be talking about



9 Roman numeral 3B1 and B2, exposure response modeling,



10 and then the confounders.



11            The lead discussers here, first Dr. Ferson.



12            DR. FERSON:  I don't know how I got to be



13 the lead discussant.  I have only to say you have



14 yourselves to blame.



15            The charge question seems to ask whether



16 the exposure response modeling is appropriate as



17 conducted and clearly described, and I guess clearly



18 described kind of reminded me of reading the IRS 1040



19 instructions, but I guess something that's not



20 valuable.



21            If we take the question about being



22 appropriately conducted to be a question about whether
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1 they conform to their own guidance, I think that they



2 did.  I can't actually tell because I can't reproduce



3 the calculations, but at least I can't say that they



4 do.  But if you take the question more broadly, then I



5 think there is maybe a bit more to say, and I



6 apologize that it's already noon.  It's up to you.



7            DR. KANE:  No, we have to do this.



8            DR. FERSON:  Okay.  See, it's her fault.



9 Okay.  So I preface it by saying I'm not an



10 epidemiologist or a toxicologist or a particularly



11 smart person, so maybe I'm just the Chauncey Gardener



12 or as Dr. Salmon may say, Bozo the Clown, by the end



13 this.



14            So let me start casually by saying that the



15 guidance says that the inhalation unit risk is defined



16 in terms of one microgram per cubic meter of air.  But



17 in the case of the asbestos, they don't do that.  They



18 say it's one fiber per cubic centimeter of air.



19            And this little change is justified, it's



20 an allowance for the nature of what's relevant about



21 asbestos.  Asbestos is different from the other things



22 that might be distributed more evenly.  As Dr. Redlich
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1 explained yesterday, if there's a biological or other



2 sound reason to change what the guidance says we



3 should do, then an assessment can deviate from that



4 rigid guidance.  And I think that it seems to me that



5 some of the points in Dr. Peto's premature explanation



6 yesterday, and his unwilling discussion today really



7 to my mind at least constitute sound biological



8 reasons to rethink what's been done.



9            It seems very odd as he said to discard a



10 mechanistic model that's been in wide use for multiple



11 decades merely because it appears not to fare as well



12 in a peer -- against purely statistical models and an



13 anonymous measure of fit.  I say anonymous because we



14 didn't really see the visual plots of the models



15 performances that maybe would have been more



16 compelling than the tables of the AIC or the IC



17 values.



18            You know Dr. Salmon suggested that all of



19 these statistical models seem to be giving similar



20 results.  And he emphasized that that's really



21 pointing to the robustness of this purely phenomenal



22 logical approach, a purely statistical approach.
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1            But it might also be more the result of a



2 narrowness of the categories of the models that were



3 considered than any real robustness of the approach



4 itself.



5            The idea that I'm getting at here is that



6 old adage that when all minds think alike, none thinks



7 too deeply.  So maybe I'm being very presumptuous here



8 about that, but just trying to see what it looks like.



9            There are after all are not a lot of data



10 in this data set, especially considering how



11 widespread it is, the effects of the Libby mine have



12 been around the country.  Katherine Walker was saying



13 yesterday, really, none of these people have data;



14 none of these other spots on the map have any data



15 anywhere?  None?  It's kind of surprising, right?



16            I find myself agreeing with Dr. Moolgavkar,



17 as much as I hate to admit that.  I think it would be



18 preferable to compute the inhalation unit risk -- I



19 was going to declare conflict of interest, but I think



20 it would it would be preferable to compute the



21 inhalation unit risk from cancer from a full data set



22 rather than just those prior to 1969.
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1            The decision to exclude them seems



2 inexplicable to me, although it's a carefully



3 considered decision by the agency.  I'm not suggesting



4 it would be a good idea to have all (inaudible)



5 Mr. Doug might use, but we can make serious use of the



6 full data set if we employ a well-structured



7 uncertainty analysis that projects the measurement



8 uncertainty of what's associated with those unknown



9 exposures for the early half.



10            So from a stupid statistical perspective it



11 seems a terrible waste to effectively throw away



12 two-thirds of the cancer mortalities that are in the



13 data set.  Arguments that we needed to do that to



14 modernize the cohort seems like a close call but



15 statistically significant failure of the assumption of



16 proportionality of -- okay, it fails.



17            But maybe it suggests to me that instead of



18 whittling away the data so it can no longer



19 demonstrate that failure, maybe we should just try a



20 different statistical model that doesn't use this



21 apparently false assumption.



22            Okay.  So this fuller data set can be, and
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1 not to be handled using interval statistics, there's



2 some other traditional approaches that are available



3 for interval sensitive data, but I think that doing



4 this is critical.  And the previous analyses with



5 unsophisticated treatment of measurements don't really



6 tell us what's what.



7            Doing the measurement uncertainty correctly



8 within essence replaced point values that might have



9 been used for exposure values with intervals.  And



10 when those intervals are narrow as they might be for



11 at least the 21 percent that have job titles, then



12 there's a lot of information present.  And we can make



13 use of that information in the analysis and reach our



14 results.



15            When the intervals are much wider, of



16 course there's less information.  And maybe the



17 intervals are variable from a really small number to a



18 really pretty big number, but that's certainly better



19 than leaving out the data point entirely when in



20 principal it equates to replacing the interval between



21 zero and infinity.



22            So when you do this analysis what you get
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1 is effectively an interval range for the final



2 results.  And I think that that is actually useful



3 because it directly feeds into the need that we have



4 coming up in later discussion points about, you know,



5 our need to undertake a serious quantitative



6 assessment of uncertainty that National Academy of



7 Sciences have argued for.



8            So I think that a traditional model favored



9 by Dr. Peto should be given another shot, with the



10 full data set and the appropriate methods to handle



11 the measurement uncertainty that will yield explicit



12 uncertainty statements about results.  And that will



13 yield with that assessment that reassessment will



14 yield several models that in principal could be fairly



15 good fit to the data.



16            And we might even look at the performance



17 of Dr. Peto's model to tell how wide we are going to



18 call the refitting models, because after all we also



19 need to express our model uncertainty in this



20 projection process.  And that surely if nothing else



21 we have learned in these last several hours, it's that



22 there's some uncertainty about the model.  And maybe
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1 it's incumbent upon the agency to project that.



2            And I think the agency is doing effectively



3 this already.  When they take the health protective



4 model among all the models that have similar fits



5 according to the AIC or BIC criterion.



6            Now, you know, certainly could turn out



7 that this doesn't change anything in the final numbers



8 that we get and will eventually post to the IRIS, but



9 I don't know how you could tell whether that's the



10 case until you do the assessment to figure that out.



11            I think I understand Dr. Salmon's argument



12 that we don't need the slope factor to mean anything



13 biological.  It only needs to be a good predictor.  He



14 says all we want is a slope factor or maybe an RfC in



15 a (inaudible) but we might pause to ask, okay, well,



16 what's going to be done with this slope factor once it



17 gets, you know, guarded (ph) into the database.



18            But then anybody can look at it and make



19 use of it.  And you know how people are, you know,



20 just the confusion that I have by myself is evidence



21 of a much broader community of (inaudible) perhaps



22 even deeper, lthough it's not clear.
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1            And I just would, you know, well, I won't



2 go on to talk about the slope factor.  I'm thinking



3 outside of the slope factor box, although maybe that's



4 too much before lunch, but I would just invite you to



5 think with compassion about the larger community that



6 might be using this number that eventually goes in



7 there.



8            And I see the bit of frowns over on that



9 side of the room, and I would like to say that it's



10 really not as bad as it maybe sounds.  It's really



11 kind of straightforward.  And I think that you can do



12 it without a lot of, well, some of you probably, but



13 most of you will not be crying at any point.  So I



14 think it can be fast and cheap.



15            And I will try to explain how using what



16 methods you can do that with in the data.



17            DR. KANE:  Dr. Peto, do you concur with



18 Dr. Ferson's three main points?



19            DR. PETO:  I mean -- (inaudible.)



20            I think I said it all yesterday really.



21 And the EPA and I think we have other agencies have a



22 look at mesothelioma and use essentially the same
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1 model.  I mean it's been formulated in slightly



2 different ways, but they really make any difference.



3 I mean what it boils down to is, I mean,



4 Dr. Moolgavkar's got a model which is based on the



5 specific biological process, but the actual predictors



6 are very similar.



7            I mean the model that I proposed was



8 basically just that every bit of inhalation produces a



9 risk that goes up with or without a lag.  I mean it's



10 probably sensible for the lag of 10 or 15 years in,



11 but it doesn't actually make any difference, I mean



12 putting a lag in prevents you from predicting cases in



13 the first 10 or 15 years, which is a sign of benefit



14 to the data because there are so few cases, I mean,



15 virtually none within 15 years of exposure which is



16 biological plausible, whether you put in a lag of



17 efficient exposure, the actual lag beyond 20 or 25



18 years really makes no difference to the predictions.



19            And so a model of that sort, I mean, I



20 think the EPA fit in a lag of 10 years when they did



21 it.  Having chosen a lag of 10 years, you do have to



22 choose an exposure.  And, yes, I don't know what's the
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1 best basis for that is, I mean, I mean, it's



2 somewhere -- it's somewhere in the region of two.  I



3 mean it's -- I mean there aren't enough data here to



4 estimate the experiment but, I mean, basically the



5 model should be chosen from other data as a larger



6 cohort with a larger numbers of mesotheliomas.  And



7 having chosen that model, these data should be used



8 simply to estimate the coefficient and the concept of



9 the equation (inaudible) the fiber.



10            As far as lung cancer is concerned, I mean,



11 I think the evidence says smoking acts synergistically



12 to asbestos in causing lung cancer is really very



13 strong.  And so there are two issues which both



14 actually are quite difficult to do perfectly.  I mean



15 one is that you have to know what lung cancer rates



16 are going to be in the population you are interested



17 in.



18            I think lung cancer rates have changed so



19 much that it does require a cohort analysis.  But I



20 am -- I guess somebody has already done that in the



21 U.S.  I don't know.  It's a fairly straightforward



22 thing to do to sort of look at the national data in











ATTACHMENT 4











In The Matter Of : 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 



SCIENCE ADVISORY BOARD



__________________________________________________



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL 



MEETING - DAY 3
February 8, 2012



___________________________________________________
                                                                                 











8bd132ce-5db0-4bb0-96f6-83e041d40792



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING - DAY 3 - 2/8/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



16 (Pages 61 to 64)



Page 61



1 those there was inconsistency at least in the tone of



2 the conclusions in Section 4.7.11 and 6.3.3 to support



3 or refute early life stage susceptibility.



4            We encourage the continued monitoring of



5 the relevant Libby residents for early onset asbestos



6 associated diseases and a further examination of other



7 models that might better fit for the determination of



8 early life susceptibility.



9            There isn't enough to come to firmer



10 conclusions either, and not necessarily failure of EPA



11 to do so, but a lack of information.  And for example



12 evidence of early life stage carcinogenesis is really



13 due to susceptibility or due to dose considerations.



14            For example the kids playing on the waste



15 piles might be getting heroic doses and it might --



16 and the evidence for excess disease might be more due



17 to that than any inherit susceptibility.  I think



18 that's the last one.



19            So we are hitting high points in our



20 conclusions and analysis.  We hope these will be



21 helpful to EPA.  Other members of the panel want to



22 add in?
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1            DR. NEUBERGER:  I wanted to pick up on a



2 couple of points that you mentioned.  I thought the



3 subcohort analysis was the way to go, but it does



4 really reduce the number of deaths.  So 7



5 mesotheliomas from 18.



6            So there's -- there was 880 deaths in the



7 1959 cohort and only -- I'm sorry, 230 deaths and only



8 39 of them were either lung cancer or mesothelioma.



9 So there were a lot of other deaths.



10            So I thought usually when I look at a city



11 or a setup of some kind of group of people I like to



12 see what the breakdown is before I get into dose



13 response discussion, which I think I mentioned that



14 before.  So which ones to add without being overly



15 burdensome, I thought a few, particularly COPD and



16 maybe if there's any other large number of deaths.



17            And I also like to see standardized



18 mortality ratios for the population comparing it to



19 Montana or to U.S.  Which ones to do, I don't think



20 make much sense to do mesothelioma because that would



21 be infinity.  On the other hand, for lung cancer it



22 might be interesting to see what that looked like in
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1 the total population before you get down to the dose



2 response calculations.



3            The comparisons to the early year, I



4 thought that was one of the things that struck me the



5 most early on when I read this report that it didn't



6 really write up front, or somewhere in the



7 conclusions, compare the results to the earlier EPA



8 1986 data set so we could compare the slopes of the



9 lines.  And I believe they are different, but I don't



10 know how statistically significantly different they



11 would be, but it would be worthwhile.



12            I think the report was repetitious in



13 spots, but then when I got the new version, I didn't



14 get a chance to really get into that.  So maybe that's



15 been worked on in the interim since the time I got the



16 original version.



17            So the comments maybe already have been



18 dealt with.  I don't know.  There were some studies I



19 think of cities that had vermiculite processing



20 facilities to see if they had elevated mortality



21 rates, and I think there was a case study.  And I



22 found I got nothing from that.  Those are big cities,
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1 Los Angeles, whatever.  And I didn't expect to see



2 much of impact of a processing facility on the overall



3 mortality rates of that area.



4            And I think you have a great opportunity



5 here.  You have got NIOSH and ATSDR both already



6 interested in this area.  This is a hot, important



7 area.  So I would do everything in your power to try



8 to make the studies continue so you get more data on



9 the number of deaths and relook at the models then.



10            It's -- my statistician would hit me over



11 the head if I tried to model seven, seven deaths with



12 any kind of model.  He would just beat me.  I get



13 beaten up readily by my statistician.



14            He would do a better job if I came up to



15 him and ask him to model seven deaths.  So maybe you



16 have a kinder statistician, kinder, generous



17 statistician than I do, but --



18            DR. BALMES:  Your statistician must not be



19 passionless.



20                       (Laughter)



21            DR. NEUBERGER:  So I think we should look



22 for kinder, gentler statisticians in the future.  So
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1 those are my comments as to Dr. Lippmann's and other



2 members of the committee and Dr. Hei and Everitt.  And



3 Dr. Everitt actually put the slides together, so it



4 was a consensus.



5            DR. LIPPMANN:  We want to thank Jeff for



6 really helping expedite the preparation of these



7 slides.  Tom, do you have anything you want to add?



8 Jeff?  Okay.  Other panel members?



9            DR. WALKER:  Yeah, I had a question.  I



10 thought the reference concentration folks had an



11 interesting idea of trying to use different exposure



12 metrics going back using the full cohort.  And if that



13 were to be done, those could be available also for the



14 cancer assessment.



15            And I think it's part of our comments we'd



16 be thinking about some analysis that would do



17 something like that.  So I wondered whether you had



18 any thoughts along that line.



19            DR. NEUBERGER:  Well, the problem with full



20 cohort is we don't have good exposure information.



21 All you do is an MSR, which is what I suggested.  They



22 already do the observers as expected for lung cancer,
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1 maybe COPD for total group and again for the subcohort



2 just to see what it looks like and get a little more



3 information out of -- try to eke out a little more



4 data from this unique, high-exposure situation.



5            DR. WALKER:  No, my point was I think they



6 were thinking about some sort of bounding exercises to



7 really think about what those levels might have been



8 at some reasonable way and which I think is a



9 reasonable thing to do for analysis.  And it could be



10 done here also with the cancer.



11            DR. LIPPMANN:  Any other panel members'



12 comments?



13            DR. KANE:  Dr. Salmon?  If no other



14 comments from the panel, I would like to invite EPA to



15 ask us any questions or ask the subgroup any



16 questions.  Is what they are saying and recommending



17 clear to you?



18            MR. BUSSARD:  Thank you.  I also recognize



19 that we are not trying to caucus as a group as we hear



20 this, so as we think about this we may have other



21 clarification questions that we may want to raise



22 later.
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1            One comment would be we do not expect the



2 group to do any detailed editing of our documents, but



3 to the extent that you point to this section seemed



4 particularly good, or this section needs tightening



5 up, that's fine.  We do not discard that information.



6            In terms of the determinant of toxicity in



7 putting this in the context of other asbestos fibers,



8 I understand the intellectual interest in doing that,



9 and I understand how it could strengthen the



10 assessment.  I guess I would also ask for guidance in



11 terms of how to do that without again taking on the



12 burden of whatever controversies there are with that.



13            So to the extent that you can help point us



14 towards these things are pretty well agreed upon in



15 consensus and try to help us avoid taking on in this



16 document a full disposition of a complex field, that



17 would be helpful to us.



18            DR. LIPPMANN:  Just by example, and



19 consistent with prior panels we all seem to seek more



20 information on comparative toxicity of amphibole



21 fibers.  But to me -- my recommendation would be



22 selective.  If inhalation, long-term inhalation
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1 studies in animals are the most relevant to kind of



2 toxicological information, certainly the long-term



3 inhalation study with tremolite is something that



4 should be covered in as much detail as relevance



5 exists.



6            And then by extension, if in fact dimension



7 of fibers is an important factor, and I think we all



8 agree that it at least is important, then the long



9 term inhalation studies of John Davis and group with



10 amosite in which three different length regions were



11 explicitly compared, the original UICC study followed



12 up by studies of both long and short amosite from the



13 same source, where in one case much longer fibers and



14 in the other case much shorter amosite fibers, and in



15 the UICC original study.



16            And the influence of length was clearly



17 apparent in much greater yield in both fibrosis and



18 cancer in the longest, virtually none in the short



19 stuff and intermediate in the UICC.  So I wouldn't go



20 over every long-term inhalation study, but pick out



21 those that illuminate the issues that we are dealing



22 with.
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1 that are being used in a curve-fitting activity with a



2 very small base set.



3            Now, using such limited, inadequate data



4 also is a practical problem for estimating the effects



5 of known covariants such as we know BMI and we know



6 age, and there are probably some others that modify



7 the prevalence of pleural plaques.



8            Another question is the importance of



9 separating out dose rate and duration from cumulative



10 exposure.  This could be a significant model issue,



11 but unfortunately we can't do anything with it with a



12 limited data.  Therefore, I would recommend additional



13 data sets and straightforward and transparent



14 proof-setting approaches.



15            A couple other points I would like to make,



16 one is if you look at full data Rohs data set there



17 were about I would say I found 59 instances of pleural



18 plaques.  And eleven of the workers had diffuse



19 pleural thickening, which is more of a serious issue.



20 And none of the pleural plaques were present in the



21 cases where you had the pleural thickening, diffuse



22 pleural thickening.  So you probably don't have
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1 pleural plaques on the disease pathway to diffuse



2 pleural thickening.



3            And by the way, Walter Rogan, who was with



4 me at NIHS, he's studying Ann Haynes (ph) looking at



5 prevalence in the country, and his most recent in



6 (unclear) Haynes 2 he had for 45-to-74-year-olds he



7 had as high as 7.8 percent pleural plaques known males



8 and 2.3 percent among females, which is considerably



9 greater than the one percent that is assumed in the



10 model exercises.



11            And with -- I say all the modeling and



12 whatnot and limited data, it will be interesting at



13 least for me to use this as a classroom exercise or



14 instruction.  And that's it.  Thank you.



15            DR. KANE:  Thank you very much.  Are there



16 any questions or comments from the panel?



17            DR. WALKER:  This is Katie Walker.  And I



18 actually have a question for Dr. Hoel and also



19 Dr. Moolgavkar.  I'm just curious, I mean, you know,



20 we know these data sets are limited, but what is their



21 suggestion that EPA use an alternative here?



22            I mean are you saying that there's no
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1 information that can be gained from using these data



2 sets or what?



3            DR. MOOLGAVKAR:  That is what I'm



4 suggesting.  I'm suggesting that these data sets



5 cannot be used to set a reference concentration for



6 non-cancer endpoints.  And my own feeling is that this



7 is the first time that the agency is trying to set an



8 RfC and they need to justify the setting of an RfC



9 adequately.



10            If there isn't an appropriate data set, I



11 think the agency simply has to say at this point we



12 cannot set an RfC.



13            DR. KANE:  Dr. Hoel, do you have any



14 comments?



15            DR. HOEL:  No.  I agree with that.  And but



16 I would also say that probably, hopefully there are



17 other data sets around.  I mean you had your full real



18 data set which I guess is chose not to use because of



19 the quality of the dose response in individuals, but I



20 mean certainly at least work with that and work with



21 some of the other data sets that are out there and try



22 to get a feeling of what is the variability between
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1 data sets and -- and also on the modeling I am



2 particularly concerned that that isn't as transparent



3 as it is because to my thinking it's just some rather



4 simple non-linear curve setting and not using



5 biologically-driven dose response functions.



6            DR. KANE:  Thank you.  Do any other members



7 of the panel have any other questions?  Diana?



8            MS. WONG:  Next speaker is Dr. Lawrence



9 Mohr.



10            DR. MOHR:  Yeah, good afternoon.  And thank



11 you for the opportunity to speak.



12            I would like to address localized pleural



13 thickening, also known as pleural plaques, from a



14 clinical and clinical risk perspective.  I am



15 professor of medicine.  I am a physician.  I am also a



16 clinical investigator and director of the



17 Environmental Biosciences Program At the Medical



18 University of South Carolina.



19            First of all, it's important to realize



20 that localized pleural thickening and pleural plaques



21 are indeed the same thing.  And that's something that



22 people commonly misconstrue.
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1            I will refer to localized pleural



2 thickening as LPT.  LPT consists of one or more benign



3 fibrotic growths on the pliable pleura of the interior



4 of the chest wall.  And when I say growths I really



5 mean bundles of collagen fibers in a basket weave type



6 of appearance.



7            The histology is well worked out.



8 Localized pleural thickening is a reliable, benign



9 marker of asbestos exposure.  It has been reported in



10 up to 50 percent of workers as exposed to asbestos.



11 In general the total area of the parietal pleura



12 involved with localized pleural thickening is related



13 to the cumulative total dose of inhaled asbestos



14 fibers.  It typically takes 20 to 30 years from first



15 exposure to the development of LPT in those who do



16 develop it.



17            Localized pleural thickening has no further



18 path of biological potential.  That is it does not



19 transform into anything else, and it does not cause



20 any other asbestos-related diseases such as



21 mesothelioma, lung cancer, asbestosis or indeed



22 diffuse pleural thickening.  As a corollary to that,
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1 localized pleural thickening is not in a



2 pathobiological pathway for the development of any



3 benign or malignant asbestos-related disease.



4            It's important to realize -- and this was



5 mentioned previously, that sub pleural fat can be



6 mistaken for localized pleural thickening on chest



7 radiographs, even by the most astute and experienced



8 radiologists.



9            The preponderance of the evidence over many



10 years of reports indicates that localized pleural



11 thickening, LPT, in and of itself does not cause



12 statistically significant or clinically significant



13 impairment of lung function.



14            It is generally thought today, and the



15 lit -- and the most recent literature suggests that



16 impairment of lung function that occurs among



17 individuals with localized pleural thickening or LPT



18 is most likely due to coexisting subradiographic



19 interstitial fibrosis, that is asbestosis, and is not



20 caused by the pleural -- localized pleural thickening



21 per se.  And indeed this is a position taken by the



22 American Thoracic Society it its 2004 document on
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1 non-malignant diseases related to asbestos.



2            Localized pleural thickening is almost



3 always asymptomatic.  And this is the position of both



4 the British Thoracic Society and the U.S. ATSDR.  Of



5 importance is the fact that overweight and obese



6 individuals can have restrictive mental impairment due



7 to increased body mass alone.



8            In reviewing some of the papers, some of



9 the reports related to the Libby cohort, there are a



10 significant number of overweight or obese individuals



11 in that cohort by body mass index.



12            DR. KANE:  Dr. Mohr, please try to wrap it



13 up.



14            DR. MOHR:  Okay.  This in and of itself



15 could be a cause of restrictive spirometry in that



16 cohort.  Chest pain or discomfort among individuals



17 with localized pleural thickening is rare and may not



18 be caused by the pleural thickening per se.



19            I would say from a clinical perspective any



20 individual that presents with localized pleural



21 thickening and chest discomfort needs to have a very



22 thorough evaluation for other causes.
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1            There are conflicting reports of the



2 efficacy of the LPT as a marker for the risk of



3 developing asbestos related diseases such as



4 mesothelioma, lung cancer and asbestos.  The potential



5 risks of developing these other diseases among



6 individuals with pleural plaques are poorly understood



7 and have never been quantified by formal risk



8 assessments.



9            So, in summary, LPT is a reliable, benign



10 marker of asbestos exposure.  It is my recommendation



11 to the SAB to carefully study, carefully consider and



12 bring scientific clarity to the potential --



13 (inaudible) -- LPT as a disease endpoint.  Thank you.



14            DR. KANE:  Thank you.  Do any members of



15 the panel wish to ask questions or comments?  Okay.



16 Diana, next?



17            DR. WONG:  Elizabeth Anderson.



18            DR. ANDERSON:  Yes.  Good afternoon, or



19 good evening, as the case may be.  Previously I have



20 posted comments on February -- January 27, February 7,



21 and a recent report that I coauthorized with Dr. David



22 Quarle (ph) on April 9.  I call your attention because
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1 and then the RfC is calculated.  And then it's



2 followed by discussion of alternative analyses.



3            I mean the idea that you choose the model,



4 do an analysis, calculate the key results on the basis



5 of that model and then consider other alternative



6 models seems completely backwards.  I mean surely you



7 choose the model, the range of models that you want to



8 fit, and you fit the data and see how they affect the



9 conclusions.



10            I mean to simply add an uncertainty factor



11 of ten because you know the model is grossly wrong in



12 failing to allow for this huge effect just seems



13 completely peculiar.  It's not the uncertainty factor,



14 it's the result of fitting the wrong model.  You can



15 always do it in the ozone as well.



16            DR. KANE:  Lianne or Andrew?  Anyone else



17 have any suggestions about this point?  Michael?



18            DR. PETO:  My suggestion is that the EPA



19 should consider looking at models which relate



20 incidence, to the incidence of LPT, not the



21 prevalence, the rate of the appearance of new cases



22 per year, people who haven't yet got it, to cumulative
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1 dose and time since first exposure.  I mean that's the



2 natural thing to do.



3            That's the natural way to analyze any



4 epidemiological cohort with any endpoint whether it's



5 cancer or LPT or FPL.  And that's the typical way to



6 analyze data.  You have got a chronic condition which



7 develops and continues to develop many years after



8 exposure has ceased.



9            DR. KANE:  Julian, that's an excellent



10 suggestion but I don't -- we have not been -- evidence



11 that there's any such data set that could be used to



12 do that because there -- this data set has got two



13 times when x-rays were done.  That's it.



14            So there's no way that you are going to get



15 at incidence in any meaningful way in this data set.



16            DR. PETO:  No, I know that, but you have



17 got some idea of how it changed between the two



18 follow-ups.  And you have got other studies and other



19 data sets which were looking at, you know, various



20 measures of asbestosis, I mean, in which it has been



21 done.  And the observation is that the incidence



22 continues to increase after exposure's ceased.
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1            And so you should measure incidence of



2 cumulative dose, not prevalence.  And you should



3 include time since first exposure in your model.  I



4 mean you go get Jeff Berry's paper in the New York



5 Academy of Science in 1979, there's a whole volume on



6 the big meaning/meeting (?) of asbestos.  And Jeff



7 Berry had an analysis which showed just how wrong his



8 previous analysis on which the two-fiber standard was



9 based had been when you looked at it this way rather



10 than that way.



11            And that's exactly what he did in 1970.  He



12 plotted a graph of cumulative dose against prevalence.



13 It was early signs of asbestosis.  And the two-fiber



14 standard was based on it.  And when he analyzed the



15 six-year follow-up in the same cohort and looked at



16 the incidence, he found that the earlier conclusions



17 were wrong by a vast factor.



18            DR. SHEPPARD:  I wanted to bring up a



19 different point.



20            DR. PETO:  Can I just say in relation to



21 this point before we leave it, exactly the same issue



22 replies in relation to mesothelioma.  I mean the
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1 reason for choosing a model for mesothelioma, of



2 course you can't develop a model for mesothelioma



3 based on seven cases or whatever it is.



4            You have to look at the enormous body of



5 evidence on what the epidemiology of mesothelioma is



6 and choose the model that you fit on that basis.  I



7 mean it's mad to do anything else and completely



8 disreputable.  I mean --



9            DR. KANE:  Lianne, you had some other issue



10 to raise.



11            DR. SHEPPARD:  Yeah.  I'm relooking at this



12 and I'm noting that we are only talking about



13 including time since first exposure in as a separate



14 covariant, and there's no real mention in this



15 response about alternative exposure metrics that would



16 sort of -- sort of naturally include time since first



17 exposure in the calculation of the exposure metric.



18            And, um, I am trying to remember now where



19 that might have come up in our response.  I know we've



20 had -- we had considerable conversation about that at



21 the meeting and a little bit afterwards in terms of



22 the recommendation of the group that talked about the
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1 I got the direction right.



2            In the comments it wasn't really about



3 making a value judgment.  It's about making sure that



4 it's clear that if anything the RfC is potentially too



5 high based on the scientific understanding.



6            FEMALE SPEAKER:  That's already -- yeah.



7            DR. SHEPPARD:  Yeah.



8            MALE SPEAKER:  -- comments from EPA?



9            MR. BUSSARD:  Just a couple thoughts.  One



10 is I don't think I would say the model assumes



11 prevalence didn't increase, but the model is not



12 trying to model such an increase.  There is a



13 discussion on 5-38 of the document trying to look at



14 some other sources of data to get a sense of how much



15 prevalence appears to increase over time from other



16 exposures that are close to environmental exposures.



17            I mean I think part of the question you are



18 wrestling with is is it okay to model this data and



19 then use data not from this data set to say how does



20 this prevalence change, or if you can follow people



21 for longer, or I think Dr. Peto is arguing is there a



22 way to take a model form that reflects other data and
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1 applies to this data set but given the sparsity of



2 observations in the data set.



3            So just to recap, I don't think we are



4 assuming the prevalence doesn't increase, we are just



5 not trying to model that given the data set.  And then



6 the question is how to take into account information



7 from outside this data set as to how prevalence



8 changes over time, whether to do it inherently in the



9 model or whether to do it after we have the results



10 without trying the models out.



11            DR. PETO:  Can you hear me?



12            DR. KANE:  Yes.



13            DR. PETO:  I mean surely you have to put it



14 in the model.  I mean how can you even ask the



15 question.  You can't fit a model which you know is



16 wrong and then discuss how you should modify your



17 predictions.  I mean the predictions are a consequence



18 of the model.



19            And the adjustment for lifetime exposure is



20 a consequence of the model.  The effect of childhood



21 exposure is a consequence of the model.  The model



22 will make all those predictions.  I mean you can't
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1 produce a model that does that.  You can't fit a model



2 which is wrong and then add factors to allow for it,



3 multiply it by 70 over 54 or something.



4            I mean it's completely unreasonable.  It's



5 not the way to do science.



6            DR. SHEPPARD:  Well, Julian, all models are



7 wrong.  All models are wrong.



8            DR. PETO:  Yeah, but some are wronger than



9 others.  We know that.  I mean Einstein was better



10 than Newton, but Newton wasn't bad.  I mean clearly



11 you do the best you can.  But, I mean, this model is



12 not the best you can.



13            DR. SHEPPARD:  But it's just that there's



14 not much data support.  I mean that's the other



15 concept that we need to bring in in terms of this



16 discussion.  You can't -- if there's not enough data



17 support to fit a rich model, then you are going to



18 have a fit an incorrect model that is then useful.



19            DR. PETO:  You have to fit a model with a



20 model incidence, not prevalence.  You have to keep



21 prevalence from it.  They keep saying it because it's



22 a fundamental --
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1            DR. SALMON:  The model predicts -- the



2 whole point of the exercise in using this approach is



3 to keep the base -- is to not consider the models to



4 be making any predictions outside of the range of the



5 data to which it's fitted.  That model --



6            DR. PETO:  Neither.



7            DR. SALMON:  -- that model is not



8 considered to be predictive of what's going on outside



9 of the range of the data either in time or exposure



10 levels to which it's been fit.  That's the whole point



11 of a benchmark method.



12            DR. PETO:  You should abandon the benchmark



13 method then.  I mean you ought to choose models which



14 you think are likely to fit the data outside the range



15 of observation obviously.



16            DR. SALMON:  The benchmark method was



17 chosen to replace previous attempts to fit supposedly



18 biologically or epidemiologically accurate models.  It



19 was because those specific models have been screwing



20 up so badly, and it was felt overall necessary to



21 retreat to a method which didn't make so many



22 contentious assumptions.
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1 makes various assumptions which we've talked about



2 which are not particularly good for extrapolating



3 outside of the range of the model, the model is not



4 used to adjust between the duration of exposure and



5 follow-up from the data set and the 70 years.



6            I'm reading from page 535 of EPA's



7 document, and it says as this POD is in units



8 cumulative exposure, the RfC's given in continuous



9 lifetime exposure.  The POD was adjusted to 70 years



10 of exposure lagged by 10 years for non-occupational



11 lifetime exposure.



12            Thus the adjusted lifetime BMCL 10 is 1.96



13 times 10 to the 3.  And that's actually -- that count



14 was -- it shows the calculation.  That was done on a



15 simple proportion, in other words, assuming that the



16 incidence was proportional -- over lifetime was



17 proportional to the exposure duration lagged by 10



18 years.



19            So we are not using this plateauing model



20 for making the extrapolation from the point X to the



21 BM -- (inaudible) -- which is derived by the model.



22 We are not using the model.  We are using that linear
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1 extrapolation to handle the lifetime incidence



2 question.  I just wanted that to be clear.



3            DR. PETO:  I know.  But if the incidence is



4 proportional to a cumulative dose, for example, which



5 is the simplest model to fit, then the prevalence will



6 rise linearly after the exposure ceases.  And --



7            DR. SALMON:  Based on the assumption that



8 they are using in order to --



9            DR. PETO:  Let me finish.  If the exposure



10 is continuous, then the cumulative dose will rise



11 linearly.  And the prevalence will rise more linearly.



12 So that's a completely inappropriate calculation.



13            The incidence rate will rise linearly, you



14 know, the prevalence.  It will go for more than that.



15 I mean if the incidence is constant after exposure



16 ceases, if the cumulative dose -- the cumulative dose



17 will rise linearly during continuous exposure.  And,



18 therefore, the prevalence will go up as a square of



19 time, which is wrong.



20            I mean the adjustment is based on the -- is



21 based on the assumption that you should be analyzing



22 prevalence rather than the incidence.  I mean
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1 obviously you can't adjust for lifetime exposure in a



2 model-free way.  To do so implies a model.



3            And the idea that you can extend them, I



4 mean, the same thing was done for mesothelioma,



5 unbelievably, whereas the opposite (inaudible).



6 Because exposure to asbestos late in life has no



7 effect on mesothelioma because you die before it has



8 any effect.  It's only what happens in the first 20



9 years of life that matter basically when you have a



10 lifetime exposure to asbestos as far as cancer is



11 concerned.



12            DR. SALMON:  Well, just so long as in



13 crafting the alternative model we are clear what the



14 EPA's model is, which is not using the



15 Michaelis-Menten models to conduct extrapolation



16 outside the time and data range which it's fit to.



17 That's the point I'm making.



18            DR. PETO:  Well, the point I'm making is if



19 you multiply by 70 over 10 or 70 over whatever it is



20 is wrong under any plausible model.



21            DR. SALMON:  If you want to argue --



22            DR. PETO:  I mean the idea that you do this
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1 calculation and then simply apply those linear



2 adjustments, I mean, that makes very strong



3 implausible assumptions about what the underlying



4 model is.  That's the point I'm making.



5            This discussion and the way it's adjustment



6 is done, I mean, it's a function of the model you



7 assume.  And this should precede the calculation of



8 the RfC, not come after it.



9            DR. SALMON:  That's not the method that was



10 used, but I --



11            DR. PETO:  I know.



12            DR. SALMON:  Hold on.  I would actually



13 agree with you that there's an argument to be made



14 that they should use a steeper, a more possibly higher



15 exponential rather than a linear adjustment, but



16 that's a separate discussion.  It's --



17            DR. PETO:  It's not.  It's exactly --



18            DR. SALMON:  -- separate discussion.



19            DR. PETO:  What adjustment you make is



20 entirely determined by the model that you fit.



21            DR. SALMON:  Absolutely not.



22            DR. PETO:  You don't fit a model and then
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1 make an adjustment.  The model implies the adjustment.



2            DR. SALMON:  No, it doesn't.



3            DR. PETO:  Yes, it does.



4            DR. SALMON:  No, it doesn't.



5            DR. PETO:  Yes, it does.  If you've got --



6            DR. KANE:  Wait a minute.  We are not



7 getting anywhere here.



8            DR. SHEPPARD:  I suggest that Julian



9 provide these comments in writing so that we can vet



10 them that way.



11            DR. KANE:  I agree.  I think we are not



12 going to resolve this on such a large conference call,



13 and we haven't really finished our task for today



14 anyway.  So I think we do need to have something.



15            Julian, you have to write something that's



16 clear.  And I think Lianne and Michael should review



17 it, and maybe we can add something, an additional



18 bullet on page 27 that will provide some clear



19 guidance on what the panel recommends EPA use.



20            DR. HEI:  This is Tom.



21            DR. KANE:  Yes.



22            DR. HEI:  You know for the
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1 non-epidemiologist on the panel, I thought that



2 listening for the past hour on the various discussion,



3 I would like to caution my esteemed peers that a model



4 is only as good as the data that are input.  And so we



5 cannot generate models that produce over-reaching



6 conclusions that are not supported by the database.



7            And that's all I wanted to point out.  And



8 I hope that when we rephrase our statement, please put



9 that in mind.  Thank you.



10            DR. PETO:  Well, I just repeat that the



11 model is not based on this database.  The model is



12 based on whatever literature is available on these



13 sorts of endpoints.  And you use the database to



14 adjust a single parameter of potency.  Of course you



15 don't do it -- derive the model from these data.



16            DR. REDLICH:  This is Carrie Redlich.



17            DR. KANE:  Yes, Carrie.



18            DR. REDLICH:  I don't dare open my mouth as



19 another non-epidemiologist, but I think the other



20 purpose of the model is what outcome you get.  And so



21 in the discussion of is there a better model or which



22 model and which data, what would be the different --
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1 how different would the outcome be under the other



2 ranges of models.



3            DR. KANE:  Well, I think Lianne tried to



4 address that in her -- she put a draft kind of



5 statement on the table and did try to address that



6 issue.  And I think that is an important point.



7            Are we just going around in circles for no



8 reason.  But I think we just have to leave that for



9 the epidemiologists to grapple with.



10            DR. HEI:  And that's what give the



11 epidemiologists a black eye.



12            DR. SHEPPARD:  But you have a very good



13 point.  If the data support is not there, there's not



14 much you can do.  So we certainly can look at this



15 more carefully, and I'd be happy to continue to work



16 on it off-line with Julian.



17            DR. KANE:  And include Michael as well



18 please.



19            DR. SHEPPARD:  Of course.  Of course.  And



20 anyone else who would like to participate.



21            DR. KANE:  I think it's very important now,



22 we have another conference call scheduled for next
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1 week on May 8, same time, same number.  And we were



2 going to talk primarily on the IUR which also has its



3 own difficulties, and we haven't finished the RfC.



4            DR. SHEPPARD:  So I would like to suggest



5 that we defer further conversation until we have



6 something in writing that we can respond to.



7            DR. SALMON:  I would like to see that when



8 it comes out.  This is Andy Salmon here.



9            DR. SHEPPARD:  And otherwise we not revisit



10 the issue if we don't get anything in writing.



11            DR. KANE:  Okay.  Does the rest of the



12 panel agree?



13            DR. HEI:  Yes.



14            DR. KANE:  Diana and Vanessa?



15            DR. VU:  I just want to make sure that I



16 know that you are scheduled to talk -- to have a



17 conference call next week by May 8, but I believe that



18 Diana Wong has also scheduled a teleconference call



19 should the panel not able to finish all the --



20 (inaudible) -- on May 8th.



21            DR. KANE:  I can't hear at this point.



22 There's a lot of background noise.
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Dr. Angela Nugent
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EPA Science Advisory Board (1400R)
1200 Pennsylvania Avenue, N.W. 
Mail Code: 1400R 
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Nugent:



We are providing this supplement to our June 25, 2012 letter to Dr. Diana Wong on 
behalf of W. R. Grace & Co. identifying procedural and substantive deficiencies concerning the 
SAB Draft Report (“Draft Report”) on the Libby Amphibole Asbestos Draft IRIS Assessment 
(“Draft Assessment”).  Given the importance of the issues we are raising regarding the scientific 
integrity of the Draft Report, I ask that you provide this letter and the attached June 25, 2012 
letter promptly to all chartered SAB members for their consideration.1  These letters contain 
information central to the question of whether the Draft Report (i) fulfills the SAB obligations 
regarding review of IRIS assessments, (ii) has been prepared consistent with public participation 
procedures that ensure the transparency and scientific soundness of IRIS reports, and 
(iii) provides EPA with clear advice grounded in objective and best available science.  We 
respectfully request that the chartered SAB address in the course of its September 25, 2012 
teleconference the fundamental issues set forth below. 



In light of complex and controversial technical issues being addressed for the first time in 
the Draft Report, meaningful public participation in its development is of paramount importance.  
Considerable technical expertise regarding these issues exists outside of the SAB panel and 
should inform the deliberations of the SAB.  Accordingly, we reiterate a request that has been 
made at each phase of the SAB panel (“Panel”) review process:  additional time should be 
allowed for technical experts and any other public commenters to present information to the 
chartered SAB at its September 25 teleconference. A three minute time period for an individual 



                                                
1 See Letter from Karl Bourdeau to Dr. Diana Wong (June 25, 2012), attached hereto as Attachment A.
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presentation is patently inadequate, especially in light of the complexity of the issues at stake.  
We urge that the SAB allow outside scientific experts up to ten minutes to address the chartered 
SAB, and that it engage in a dialogue with commenters at an appropriate point during the 
teleconference to allow exploration of key issues and to demonstrate some consideration of 
public comments.  In light of the limited number of speakers likely to present at the 
teleconference, these requests should not present a logistical problem.  Moreover, such 
procedural safeguards are consistent with the augmented public participation measures to which 
the SAB Staff Office has recently committed for IRIS assessments, and would ensure that the 
input of highly qualified external technical experts is meaningful.



The importance of adequate public input concerning the chartered SAB's consideration of 
the Panel's Draft Report is illustrated by several fundamental procedural and substantive 
shortcomings concerning the Report that need to be brought to the chartered SAB’s attention. 
Some of these deficiencies are summarized below and demonstrate why the chartered SAB 
should conduct a thorough review of the Report, informed by public comment, to ensure that the 
final Report presents to EPA clear scientific recommendations that are amply justified by the 
weight of best available scientific evidence.



1. RAW DATA UPON WHICH EPA BASES ITS DRAFT ASSESSMENT AND WHICH
WERE NOT MADE AVAILABLE TO THE PUBLIC AND THE PANEL DURING 
THE PANEL’S DELIBERATIONS CLEARLY SHOULD BE CONSIDERED AND 
SUBJECTED TO PUBLIC COMMENT PRIOR TO FINALIZING THE REPORT



It is axiomatic that data underlying an IRIS assessment must be available in a timely 
fashion to ensure meaningful public participation.2  As described below, key data upon which the 
Draft Assessment has been based have been unavailable to both the Panel and the public.  In 
particular, based upon the record, it appears that no SAB panelist or member of the public had 
access to the full data sets from which the proposed RfC or IUR were derived (although one 
panelist seems to have obtained a restricted portion of one of the raw data sub-cohorts). The 
Panel should have received the data to support and enlighten their review, and the data should 
have been available for public comment.  



To conduct a thorough scientific review of the Draft Assessment, we sought to obtain the 
complete set of data upon which the RfC and IUR are predicated.  With respect to the RfC-
related data, after pursuing the data without success from the SAB staff (which may not have the 
full data set), we received  these data for the first time in late July 2012 from another source.  To 
do so, we had to seek the data from a research institution (University of Cincinnati) and have the 



                                                
2 Access to such data is also required by EPA’s Information Quality guidelines to ensure the objectivity of 



highly influential scientific information (such as IRIS assessments) disseminated by EPA.  EPA, Guidelines for 
Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by the 
Environmental Protection Agency (Oct. 2002), available at http://www.epa.gov/quality/informationguidelines/.
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release reviewed by that institution’s internal review process.  Ultimately, that institution 
determined that the data could be released, with only a minor and reasonable proviso that “date 
of hire” information of any particular individual not be disclosed.   This approach provided a 
simple solution to any privacy concerns.  Thus, those data could easily have been made available 
to the public at the time that EPA issued its Draft Assessment for review.  



With respect to data underlying the cancer IUR, we requested those data on February 13, 
2012.  On July 23, 2012, we received correspondence from the agency that ultimately handled 
the request (the Center for Disease Control) estimating that we would receive a final response to 
our request on January 31, 2014.  Nonetheless, on September 4, 2012, we received the requested 
data, and are now awaiting response to a follow-up request for a glossary of abbreviations used 
in the information provided so we can begin to analyze the data.  No portion of the data finally 
provided to us was withheld as requiring confidentiality protection, indicating that it could and 
should have been provided long ago.



Unavailability of these data raises a significant question concerning the process 
undertaken to ensure the scientific integrity of the final Report and Assessment.  Without access 
to these data, input from the scientific community has been severely restricted.  Moreover, the 
Panel’s own review was restricted, and seemingly deficient as a result.  For instance without the 
data, the Panel may not have been aware that duration of exposure is clearly the best measure of 
dose in the Rohs full data set (Rohs et al., 2008), a fact that calls into question the entire RfC 
analysis as explained in new expert comments (submitted to the chartered SAB by S. 
Moolgavkar and D. Hoel) based upon the now available data. The data are also necessary to 
confirm that age confounds the Rohs data set. These data issues are central to the question of 
whether the RfC is scientifically valid, and illustrate how the unavailability of the Rohs data 
prevented a identification and evaluation by the Panel of significant issues.     



Because these data were unavailable until now, the chartered SAB should refer the Draft 
Report back to the Panel for its consideration of the data.  In addition, the Panel should be 
advised to allow sufficient time for the public to assess and prepare comments based upon these 
data, which are not “new,” but importantly are the data upon which the proposed RfC and IUR 
are based.  A thorough review of these data is necessary to assess the scientific integrity of 
EPA’s analysis.



2. THE DRAFT REPORT FAILS TO ACKNOWLEDGE A SUBSTANTIVE AREA OF 
DISAGREEMENT AMONG SAB PANELISTS



The Panel’s deliberations evidence strong disagreement among panelists on issues that go 
to the heart of the scientific validity of the Assessment.  Unless these disagreements were fully 
resolved, they should be reflected in the final Report, consistent with SAB policy.  As provided 
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by SAB procedures for peer review of IRIS assessments, “[w]here consensus is not reached, the 
major substantive areas of agreement and disagreement are captured in the final report.”3



Specifically, the Report should discuss Dr. Peto’s fundamental concern that the RfC is 
simply not scientifically credible.  To illustrate the result of the “extreme error” in the calculation 
of the RfC, Dr. Peto explained to the Panel that use of data provides a “reality check on the 
appropriateness of the modeling for pleural thickening.”4  By way of example, he explained that 
the modeling proposed by EPA “would imply that 50 percent of British women have pleural 
thickening caused by asbestos, which is not the case.  And that discrepancy between this 
modeling and that illustrates how extreme the error is.  And I just think it's inappropriate to 
present these calculations.  I think they are -- I think they are completely divorced from 
reality.”5



Dr. Peto followed up with written comments to Panel members explaining his analysis 
and concluding that the RfC “analysis based on this [Michaelis-Menten] model are [sic] 
therefore wrong, and should be removed from the report.”   He then states that, “It is not 
reasonable to fit a model that is clearly wrong and attempt to allow for the error in the 
uncertainty analysis. The model must be discarded.”6  



The record of Panel deliberations suggests some reluctance by others on the Panel to 
address the complex issues raised by Dr. Peto.  Dr. Peto’s concerns persisted as of at least May 1, 
when he stated the following:



p. 88 : “I mean I think the wrong models have been fitted.  That’s my 
fundamental concern with the whole document.”  



p. 93: “But why fit the model at all when you know that it’s wrong?  It’s 
just the wrong model.  I mean the idea that you can just fit any old model 
to a graph; the graph shouldn’t have been drawn in the first place.”  



                                                
3 SAB Staff Office, EPA, Advisory Committee Meetings and Report Development: Process for Public 



Involvement (Sept. 2004) at 6, available at yosemite.epa.gov/sab/SABPRODUCT...reports/.../sabso_04_001.pdf. 



4 Dr. Julian Peto, Feb. 6, 2012 Transcript at 200, attached hereto as Attachment B.  This citation and 
subsequent citations to transcripts are to transcripts prepared by a court reporter of the Panel’s February 6, 7, 8; 
May 1, 8; and July 25 teleconference proceedings.



5 Id. (emphasis added).



6 Email from Dr. Julian Peto to Dr. John Neuberger, Dr. Mort Lippmann, and Dr. David Kriebel (Mar. 22, 
2012) (obtained via Freedom of Information Act), attached hereto as Attachment C.  
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p. 95: “I mean there’s nothing else I can say.  I just think it’s scientifically 
preposterous to carry on.”



p. 116: “It’s silly to fit a model that is wrong and then modify the 
conclusions. You just fit a model which is more plausible to start with.” 



p. 117: “The specific suggestion is that the – a more plausible model 
should have been used for calculating the RfC. . . . (interruption). . . .Not 
for discussion of uncertainty factors afterwards.”



p. 122:  “You can’t choose a model which you know is wrong and then 
discuss how you should modify your predictions.  I mean the predictions 
are a consequence of the model. . . . I mean it (sic) completely 
unreasonable. It’s not the way to do science. . .”7



Dr. Peto has over 30 years’ experience in the epidemiology of asbestos-related diseases.  
Based on that experience, he has clearly and repeatedly expressed strong and fundamental 
concerns regarding the modeling employed by EPA to derive the proposed RfC.  Aside from a 
mention in the Draft Report that EPA should consider “plausibility” of a model8, we have not 
discerned in either the record of the Panel’s deliberations or in the Report that these concerns 
have been fully addressed and resolved.  



Notably, the Draft Report does not advise EPA to discard the model it used, but instead 
merely suggests that EPA consider use of another model as well, an approach that does not 
remedy Dr. Peto’s concerns.  Unless those concerns were ultimately resolved to Dr. Peto’s 
satisfaction, the final Report should acknowledge the significant points raised by him and explain 
why the Panel as a whole did not consider them meritorious.  Only in that way can the public 
have confidence that the SAB made an attempt to understand and resolve complex scientific 
issues presented to it.  At a minimum, and as has been done with other IRIS assessments (e.g., 
the recent dioxin IRIS assessment), the chartered SAB should address this diversity of Panel 
member opinions at its teleconference and recommend to the Panel that Dr. Peto be offered the 
opportunity to present a dissenting opinion in the Report if his concerns persist.



                                                
7 Dr. Julian Peto, May 1, 2012 Transcript at 88, 93, 95, 116, 117, & 122 (emphasis added), attached hereto 



as Attachment D.



8 Draft Report at 4.
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3. SIGNIFICANT TECHNICAL DEFICIENCIES RAISED BY OUTSIDE EXPERTS
HAVE NEVER BEEN ADDRESSED BY THE PANEL



The Panel deliberations and Draft Report do not reflect consideration of key technical 
comments made by highly qualified public commenters that present significant questions about 
the scientific integrity of EPA’s Draft Assessment.  Nor does the Draft Report provide EPA 
guidance regarding these fundamental issues.  By way of illustration only, the following 
important public comments have not been addressed in the Draft Report, or, to our knowledge, in 
any meaningful way in the course of the Panel’s deliberations:  



(i) The calculation of the RfC should be based upon average concentration because 
the lifetime cumulative exposure used in the Draft Assessment: (a) yields a 
confusing final RfC that would be misinterpreted by risk assessors because the 
daily dose assumes a lifetime of exposure; and (b) contains an unnecessary 
adjustment divisor of 60 (or 70, as now recommended in the Draft Report).9  



(ii) The full Rohs data base from which the RfC subcohort was derived is confounded 
by age, making reliance on that data base inconsistent with EPA policy and sound 
science.10



(iii) The weight of scientific evidence does not support the Draft Report’s conclusion 
that pleural plaques are associated with pulmonary deficits, because referenced 



                                                
9 See comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, Inc.  



April 9, 2012, p. 3 and 11-13, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/
7896D6DE96BECA7F85257956006D544B?OpenDocument, stating “Because the cumulative exposure point of 
departure (POD) was converted to average air concentration over a 70-year lifetime (minus 10 years) to derive the 
RfC, the RfC will be below an effects threshold for almost all exposure scenarios used in risk assessment (e.g. a 30 
year residential scenario)” and asking the SAB Panel to “Resolve the issue of lifetime averaging and real-world 
applications of the RfC that would result in erroneous findings of unacceptable non-cancer hazard.”  Dr. Anderson 
also stated in follow up comments for the May 1, 2012 teleconference, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, that “use of the 
proposed RfC including the division by 60 years (or 70 years as proposed by the SAB) leads to false positives.”  See 
also comments by Suresh H. Moolgavkar, M.D., Ph.D., March 27, 2012, p. 2, available at http://yosemite.epa.gov/
sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocument: “Since the 
objective is to estimate a reference concentration, why does the Agency estimate an exposure-response relationship 
for cumulative exposure?  An alternative approach would be to use concentration directly in the statistical analysis.  
. . . Since the BMCL is obtained directly in terms of the concentration, it can be used as the point of departure (POD) 
for an RfC calculation without dividing by 60 (tantamount to adding a third uncertainty factor) . . .”



10 See comments by Suresh H. Moolgavkar, M.D., Ph.D., for the February 6, 2012 SAB Panel session, p. 16 
-17, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96BECA7F8525795
6006D544B?OpenDocument:  “I do not have access to the exact data used by the Agency, but I have analyzed full 
Rohs dataset as described above and there is strong evidence of confounding by age.  By its own criteria, the 
Agency should not be using this dataset for derivation of an RfC.”
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studies do not support the proposition for which they were cited.11  Although the 
Draft Report now provides additional citations on this issue, the Panel never 
directly explains how it is addressing the well-founded and specific expert public 
comments concerning these studies’ findings, or how the Panel construes the 
studies to somehow support the conclusion set forth in the Draft Report.    



Overall, the content of the panel deliberations and the resulting Draft Report do not 
reflect thoughtful consideration of key scientific deficiencies raised by highly qualified external 
experts in their fields.  Therefore, the chartered SAB should refer the Draft Report back to the 
Panel to address and resolve these and other public comments in a transparent and meaningful 
manner. 



4. THE SAB’S FINAL REPORT AND COVER LETTER TO EPA SHOULD MORE 
DIRECTLY ANSWER THE CHARGE QUESTIONS SO AS TO FURNISH EPA 
CLEAR AND USEFUL GUIDANCE



(i) The Report should state that the non-cancer endpoint is not causally related to 
adverse effects.



The SAB Draft Report does not fully respond to EPA’s charge question with respect to 
the localized pleural thickening (“LPT”), the selected non-cancer endpoint.  EPA’s charge asks 
the SAB to comment upon “whether the selection of this critical effect and its characterization is 
scientifically supported and clearly described.”12  This question has not been answered, 
                                                



11 See comments by Lawrence C. Mohr, M.D., F.A.C.P., F.C.C.P., Professor of Medicine, Biostatistics, and 
Epidemiology, Director, Environmental Biosciences Program, Attending Physician, Pulmonary Medicine Consult 
Service, Medical University of South Carolina, April 8, 2012, p. 4-5, available at http://yosemite.epa.gov/sab/
SABPRODUCT.NSF/MeetingCal/F41FA6AC5AF02E24852579FA006B52F6?OpenDocument, stating that “It is 
true that the preponderance of a large body of literature demonstrates that there is no statistically significant or 
clinically significant correlation between pleural plaques and decreased pulmonary function.”  See also pp. 22-25 
and Appendix reviewing four recent publications.



See also comments by Elizabeth L. Anderson, Ph.D., ATS Fellow and David G. Hoel, Ph.D., Exponent, 
Inc., April 9, 2012, p.4, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/MeetingCal/7896D6DE96
BECA7F85257956006D544B?OpenDocument, explaining that “the Rohs et al team has lung function data” [per a 
letter from Dr. Lockey to Dr. Wong of January 1, 2012] and that in a previous study Dr. Lockey “actually did not 
find a statistically significant relationship between ‘restrictive lung defect’ . . . . and cumulative exposure.”  They 
further review limitations of cited studies and conclude (p. 8) that “if the quantitative relationship between LPT 
(pleural plaques) is not confirmed to be associated with an adverse effect such as decreased lung function, and the 
mechanism for such a relationship is unknown, it can be viewed only as a marker of exposure that is not verifiably 
causative of an adverse effect.”



12 Charge Question II.A. 2, Charge for IRIS Assessment for Libby Amphibole Asbestos, attached to 
December 21, 2011 Memorandum from B.Clark, NCEA to V. Vu, EPA SAB (“Charge Question”), available at
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/7896D6DE96BECA7F85257956006D544B?OpenDocu
ment (emphasis added).
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particularly with respect to the issue of whether there is any proven causal association between 
LPT and a functional impairment based upon the weight of scientific evidence.   To be thorough 
and clear, the SAB Report should clearly state, for the reasons summarized below, that portions 
of EPA’s characterization are not scientifically supported.   



For example, the first two symptoms that EPA’s Draft Assessment references as possibly 
associated with LPT are “breathlessness during exercise and chronic chest pain.”  As expert 
public comments have made clear, credible scientific support for that portion of EPA’s Draft 
Assessment is lacking.  Furthermore, to our knowledge, the Panel has not even addressed that 
portion of EPA’s Draft Assessment.  The final Report should explicitly state that this portion of 
EPA’s Draft Assessment is not supported by available scientific evidence.



For the third and last symptom that EPA’s Draft Assessment suggests is associated with 
LPT, “restrictive lung function,” the Draft Report provides a vague and unclear conclusion 
whose meaning and underlying reasoning is virtually unascertainable from the Report.  As 
background, the Panel’s April 11 draft report stated that LPT has a “measurable relationship to 
altered lung function.”  After the significance of the study upon which this statement was based 
was questioned, the Panel revised this language in its July 11, 2012 draft to state that LPT is 
“predictive of risk for other asbestos-related diseases.”  Unfortunately, this language further 
confused the issue, because the term “predictive” suggested (but did not find) an unproven 
disease pathway or a causal connection.  EPA itself sought clearer guidance on exactly what the 
Panel had concluded based upon the literature13, and the panelists made a number of statements 
that evidenced that they were struggling to find any clear scientific causal association between 
LPT and adverse symptoms.14



The current Draft Report sidesteps the issue of whether LPT causes any symptoms by 
concluding that LPT is “generally associated with reduced lung function.”15  There are two 
fundamental problems with this language.  First, it fails to provide clear guidance to EPA and the 
public.  What precisely does the Panel mean by “generally associated”?  If the panel is 
suggesting a causal relationship between LPT and reduced lung function, then it should state that 



                                                
13 July 24, 2012 Memorandum from David Bussard, NCEA to Dr. Agnes Kane, EPA SAB re Questions and 



Clarifications related to SAB July Draft Report at 2, available at http://yosemite.epa.gov/sab/SABPRODUCT.NSF/
MeetingCal/DE16F40DF2BE9271852579FB0054C2BF?OpenDocument (“EPA would appreciate if the Panel could 
clarify what is meant by ‘predictive’ and how that might differ from ‘associated’?)”



14 See, for example, Dr. John Balmes, Feb. 6, 2012 Transcript at 208, attached hereto as Attachment B
(“where localized or pleural thickening has been brought up isn't necessarily associated with decreased lung 
function”) (emphasis added); Dr. Salmon, May 1, 2012 Transcript at 56, attached hereto as Attachment D (“we are 
looking at these radiographic changes as an adverse effect in their own right. We are not necessarily arguing 
whether or not they progress to some other disease entity”) (emphasis added).



15 Draft Report at 1.  
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conclusion clearly and furnish the scientific basis for it.  By using the vague and unexplained 
term “generally associated,” however, the Draft Report leaves EPA and the public to guess at the 
Panel’s meaning.  For example, perhaps the Panel is referring to a weak correlation between LPT 
and pleural plaques that is only seen at high levels of exposure to asbestos.  If so, this finding 
should be stated so EPA can assess whether it has selected an appropriate endpoint that is 
consistent with agency policy for doing so.16



A second problem with the Draft Report’s conclusion is that it does not discuss how cited  
specific scientific studies support its findings.  As expert public commenters have pointed out to 
the Panel, these studies do not support the proposition for which they are cited.  Thus, on this 
issue of symptoms caused by LPT and whether the Assessment’s characterization is 
“scientifically supported,” the Draft Report falls well short of providing clear and useful 
guidance to EPA.



It is the responsibility of the chartered SAB to ensure that its final Report provides clear 
and useful guidance to EPA and that the bases for the Report’s conclusions are transparent and 
reflect thorough consideration of the best available science.  Because this Draft Report’s 
discussion of the relationship between LPT and potential adverse health effects meets none of 
these objectives, the chartered SAB should refer the Draft Report back to the panel with 
instructions that it revisit and clarify its discussion and conclusions regarding this issue.



(ii) To respond properly to EPA’s charge questions, the SAB Report should clearly 
and succinctly state that the RfC modeling was inadequate and should be 
discarded.



For the RfC calculation, EPA’s charge question asks if “the selection of the [Michaelis-
Menten] model [is] scientifically justified and clearly described.”17  This question has not been 
answered in the Draft Report.   In light of Dr. Peto’s strongly worded conclusion that the model 
is “wrong,” and the Draft Report recommendations that seem to suggest that EPA should choose 
a different model, the Panel appears to have concluded the model is not scientifically justified.  
However, the Draft Report does not say this.  Instead, the Panel’s conclusion is lost in nuanced 



                                                
16 See Environmental Criteria and Assessment Office, EPA, Methods for Derivation of Inhalation 



Reference Concentrations and Application of Inhalation Dosimetry (Oct. 1994) at 2-7, available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=71993 (“Although the development and use of biologic 
markers is increasing at a rapid rate, the validity and meaning of the markers need to be established before they can 
be used as analogous to ‘exposure’ or ‘disease’ in classical epidemiologic research and prior to their use in 
quantitative dose-response assessment.”); EPA. A Review of the Reference Dose and Reference Concentration 
Process (Dec. 2002) at 4-11, available at http://www.epa.gov/raf/publications/review-reference-dose.htm (“a 
statistically significant change that lacks biological significance is not considered an adverse response”).



17 Charge Question III.A.2.
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and contradictory language.18  The most recent Draft Report eliminates the clearest statement on 
this issue from the prior draft, i.e., that the Michaelis-Menten model should be “replaced.”   To 
provide clarity on this issue,  the chartered SAB should ask the Panel to respond more clearly 
and directly to the charge question.  



5. THE SAB REVIEW PROCESS HAS BEEN TOO RUSHED, AND THE PANEL AND 
THE PUBLIC SHOULD BE PROVIDED WITH ADDITIONAL TIME TO CONDUCT 
A MORE THOROUGH SCIENTIFIC REVIEW



The Draft Assessment peer review process has been rushed, and has failed to provide 
adequate time for the Panel and chartered SAB to understand the Draft Assessment and the 
public comments on it, and to address the key underlying issues in a thoughtful and independent 
way.  Similarly, inadequate time frames have been furnished to allow the public to provide oral 
and written comments on the Draft Assessment.  As an example, the Draft Report was not 
provided to the chartered SAB and the public until the last day in August, allowing little more 
than two weeks for preparation of public comments, and little time for the chartered SAB’s own 
review before the September 25 teleconference.  We are concerned that such an abbreviated 
period precludes an adequate opportunity for thorough and thoughtful public comment and 
chartered SAB consideration of the complex and controversial scientific questions posed by the 
Assessment.



Panel deliberations were also rushed, allowing little time for busy panelists to focus on 
these difficult issues.  As one panelist observed: 



“This has been very challenging.  This group is coming from very different 
perspectives and degree of familiarity both with the details of the Libby cohort 
data, with the risk analysis process, and with the Libby AA risk assessment itself.  
I would have preferred that we back up, start with the Risk Assessment 
document again, and make sure everyone was really grounded in what had 
been done.”19  



                                                
18 The Draft Report initially asserts that “[f]rom a statistical standpoint, this methodology is scientifically 



justified.”  Draft Report at 26.  Then, however, the Draft Report “recommends that a thoughtful approach to model 
selection be used, including consideration of biological/epidemiological plausibility, combined with careful 
examination of the data and application of the AIC [Akaike Information Criteria]” and “that model features should 
also be considered in choosing a model.”  Id. at 26-27.  Although the Draft Report does not state that an alternative 
model should be selected, it states that “a thoughtful approach may lead to selecting the dichotomous Hill model.”  
Id. at 27.



19 Email from Dr. Katherine Walker to Dr. Diana Wong (May 7, 2012) and related email chain 
providing background information (May 3, 2012) (obtained via Freedom of Information Act), attached 
hereto as Attachment E.
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Clearly, this rushed schedule placed a hardship on panelists and likely limited their ability 
to complete a carefully considered evaluation.  



The accelerated review also limited opportunities for public input.  For example, and as 
discussed above, the entire review was completed before access to key underlying raw data could 
be obtained for scientific scrutiny.  Also, despite repeated requests for more time given the 
complexity of the issues and the limited number of presenters involved, the public presentations 
before the Panel were limited to three minutes, which was way too short by any reasonable 
yardstick to address the multiple complex issues at stake.



In an effort to enhance the opportunity for, and value of, public comment on draft IRIS 
assessments, the SAB Staff Office recently concluded that members of the public should 
typically be afforded some meaningful dialogue with SAB IRIS panels (and presumably the 
chartered SAB) during public meetings and teleconferences to ensure an appropriate exchange of 
expert technical views and recommendations.  During the process to date for this Draft 
Assessment, that opportunity was only offered to public commenters at the first Panel session in 
February, 2012.  The May and July Panel sessions offered merely three minutes for commenters 
at the beginning of each session, but no follow-up opportunity to engage on the commentary 
provided at those sessions.  Similarly, no such opportunity has been afforded for the 
September 25 teleconference.  These shortcomings hardly comport with a process truly designed 
to seek and utilize the benefit of external expert opinion.



As we believe the discussion in this letter amply demonstrates, the course of the 
proceedings for the critical peer review of the Draft Assessment has been procedurally deficient, 
and the Report prepared by the Panel does not reflect clearly stated and substantiated findings of 
the Panel with respect to several key issues addressed by the Draft Assessment or what appear to 
be strong dissenting views regarding Panel conclusions.  Accordingly, we respectfully request 
the following:



 All commenters at the September 25 teleconference be afforded up to 10 minutes 
to make their oral presentations;



 Prior to a decision by the chartered SAB at that teleconference as to a path 
forward on the Draft Report, a meaningful opportunity be provided for 
commenters to engage the chartered SAB and any Panel members participating in 
the teleconference on issues discussed during the teleconference or in the Draft 
Report; 



 Based on the fundamental shortcomings in the Draft Report expressed in this 
letter and other public comments, the chartered SAB should refer that draft back 
to the Panel to address those deficiencies that have resulted in a failure to provide 
clear – and well founded and explained – technical conclusions that comport with 
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the weight of best available science.  Among other things identified herein, that 
referral should request that the Panel consider, and provide an adequate 
opportunity for public comment on, data underlying the Draft Assessment that has 
only very recently been made publicly available and for which a meaningful 
opportunity for comment has not been heretofore provided;



 Panel members who continue to hold dissenting views be expressly offered the 
opportunity, consistent with SAB policy, to present “dissenting opinions” to be 
included as part of the final Report, together with an explanation in the Report as 
to why the remainder of the SAB did not consider any such opinions meritorious; 
and



 A written response from the SAB Staff Office to these requests prior to the 
September 25 teleconference.



Thank you for your timely consideration of, and attention to, these requests.



Sincerely yours,



/s/



Karl S. Bourdeau



Attachments
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VIAE-MAIL



Dr. Diana M. Wong
USEP A Headquarters
Ariel Rios Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1400R
Washington, DC 20460



Re: SAB Panel Report on Draft Libby Amphibole Asbestos IRIS Assessment



Dear Dr. Wong:



On behalf of an interested party, we have closely reviewed the draft Science Advisory
Board ("SAB") Panel peer review report on the proposed Libby Amphibole Asbestos ("LAA")
IRIS assessment and observed the Panel's public deliberations. In order to assist the Panel as it
further deliberates, this letter provides the following brief comments. In particular, this letter
points out a few significant instances in which the draft report does not appear consistent with
statements of Panel members during the Panel's May, 2012 teleconferences, and where the
Panel's draft letter to EPA Administrator Jackson regarding that report does not reflect princi pal
conclusions the Panel appears to have reached in its report and/or deliberations. I request that
you forward these comments to the Panel for its consideration as it finalizes its draft report and
letter, and confirm to me when you have done so.



1. The Panel's Report and Letter Should Address Clearly and Thoroughly
Significant Scientific Concerns Expressed by the Panelists.



a. The Panel's Final Report Should Clarify That the Non-Cancer Endpoint
Is Not Known to Be on a Disease Pathway.



The cover letter and draft report both indicate, without support, that localized pleural
thickening ("LPT") has a measurable relationship to altered lung function, i.e., that LPT is on the
disease pathway. However, the Panel has not reached any such determination. During the
May 1, 2012 telephone conference, Dr. Salmon clarified that the Panel is not determining that
LPT is on a disease pathway. Dr. Salmon said that "we are looking at these radiographic
changes as an adverse effect in their own right. We are not necessarily arguing whether or not
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they progress to some other disease entity. And that it needs to be considered as an adverse
effect in its own right." Dr. Salmon went even further, asserting that expert commenters'
testimony explaining the absence of any relationship between LPT and disease is therefore not
pertinent. No one on the Panel challenged Dr. Salmon's comment.



Despite Dr. Salmon's clarification that the Panel is not finding a relationship between
LPT and disease, the Panel's draft report inaccurately conveys the opposite message: that LPT
itself leads to adverse lung function. Such a finding conflicts with the weight of scientific
evidence. For instance, Dr. Lawrence Mohr, Professor of Medicine, Biostatistics and
Epidemiology and the Director, Environmental Biosciences Program at the Medical University
of South Carolina, with particular expertise in pulmonary medicine and lung disease, observed
that the large body of literature pertaining to LPT demonstrates that there is no statistically
significant or clinically significant reduction in lung function associated with LPT per se. Also,
Dr. John DeSesso, Adjunct Professor of Biochemistry and Molecular & Cellular Biology at
Georgetown University School of Medicine, testified on how LPT differs structurally from those
asbestos-related diseases that are symptomatic. The Panel did not disagree with, or otherwise
address, these comments or that substantial body of scientific opinion during the teleconference.



In its draft final report and letter to the EPA Administrator, the Panel should clearly state
that it has not concluded that LPT causes, or progresses to, reduced lung function, if that is the
case. If, on the other hand, the Panel actually disagrees with Dr. Mohr, Dr. DeSesso, and the
considerable body of scientific evidence that supports their conclusions, then the Panel should
explain clearly the basis for its view, rather than simply disregard the testimony of these experts.
The upcoming July 25 teleconference would provide a timely and transparent forum in which to
do so, and we request that you put this item on the Panel's agenda for that teleconference.



b. The Panel's Draft Letter to EPA Administrator Jackson Fails to Reflect
the Panel's Rejection of the Michaelis-Menten ModeL.



Panel deliberations have been highly critical of EPA's choice of the Michaelis-Menten
model, one of EPA's key modeling tools used to support its conclusions. For example, in the
May 1 teleconference, Dr. Peto reinforced the deficiencies of the model selection for deriving the
proposed Reference Concentration ("RfC"), noting repeatedly that that model is simply "wrong,"
and a "scientifically preposterous" basis upon which to base the RfC. The Panel's draft report
embraces this concern, noting that this model should be "replaced." Despite the fundamental
importance of that recommendation, the draft letter to Administrator Jackson fails to even
acknowledge this issue. Given the model's critical role in the derivation of the RfC, this
recommendation should be set forth clearly in the Panel's cover letter.
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c. The Panel's Report and Letter to the Administrator Should Advise That
EPA's Data Sets Are Too Small to Serve As a Defensible Basis for the
RfC and IUR Proposed.



During the teleconference, several members of the Panel acknowledged the severe
limitations of the data sets chosen, noting that "there's not much data support" (Dr. Sheppard),
"we know these data sets are limited" (Dr. Walker), and "you can't develop a model for
.mesothelioma based on seven cases or whatever it is (as to do so is "completely disreputable")
(Dr. Peto). Also, expert commenters have explained why the data sets selected by EPA for
deriving the RfC and Inhalation Unit Risk ("IUR") are too small to serve as a scientifically
defensible basis for the RfC or the IUR.



The Panel's draft report does not address this fundamental shortcoming. Instead, the
current draft only obliquely recognizes the importance of using a larger data set, e.g., by noting
that a "larger population over a lifetime should be considered when selecting the models with
which to characterize exposure-response relationships" and that because there are
"285 (additional) workers with at least some information (, p )ossibly some additional analysis
could be done on that group" to derive the IUR. The draft report fails, however, to convey
clearly Panel members' concern over the inadequacy of the data sets chosen by EPA. Moreover,
the draft cover letter to the Administrator fails to even acknowledge this significant issue and the
resulting weakness and uncertainty of both the RfC and IUR if derived from the extraordinarily
small amount of data employed by EPA. The Panel's report and letter should directly address
these data limitations.



2. The Panel Should Recommend Consideration of Toxicology Data From a Range
of Other Amphiboles.



During its deliberations, Panel members discussed that Libby amphibole likely acts in
ways comparable to other amphiboles. As observed by panelists, the results of modeling the
exposure-response relationship of a full range of other amphiboles should be taken into account
by EPA in its final assessment. This recommendation should be stated in the Panel's report and
cover letter.



The current draft report only touches upon this issue, finding that in light of the similarity
between amphiboles in composition, physical properties, and biological effects, "it appears
reasonable, and indeed necessary, to at least debate the question of whether the available data on
non-cancer health effects of amphiboles are suffcient to mitigate the acknowledged data shortage for
Libby amphibole itself." (p. 31). To the extent the Panel has determined that EPA should rely
upon, or at least consider, data regarding other amphiboles, e.g., to address in part the data set
shortcomings identified above, the Panel should clearly say so.
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We understand that there is credible scientific evidence that the carcinogenic potency of
LAA lies somewhere in the middle of the range of carcinogenic potencies of amphiboles. For
example, at least one expert commenter referenced evidence that Libby amphibole is less
reactive and therefore less toxic than some other amphiboles. The Panel should recommend
explicitly that EPA acknowledge and consider, as scientifically appropriate, this available
toxicity information in any final LAA toxicity assessment.



3. The Panel Should Avoid Policy Recommendations.



The Panel's discussion at the May 8 teleconference demonstrated that certain proposed
revisions to the Panel's draft report were informed by policy preferences rather than science. For
example, both Dr. Balmes and Chairwoman Kane seemed to suggest that the Panel's report
should advocate a "more conservative approach" that was "more protective of public health."
The questions before the Panel concern which hypotheses or findings are supported by the
weight of scientific evidence. Policy choices regarding the level of human health protection
EP A should provide for are beyond the purview of the SAB, as noted by the SAB Staff Office
itself in its recent enunciation of additional practices designed to enhance SAB panel activities.



Another example of a public policy question that the Panel should decline to address is
whether a biological marker should serve as an endpoint for purposes of a toxicological
assessment. The scientific question for the Panel is whether EPA's draft findings as to
symptoms associated with LPT are supported by the weight of the scientific evidence, not
whether from a policy perspective this particular biological marker is an appropriate endpoint
even without symptoms. Accordingly, the SAB Panel should omit policy recommendations, and
in its report and cover letter limit itself to the scientific evaluation of EPA's draft document.



4. The SAB Panel Should Consider and Respond to the Important Scientific
Points Raised by Expert Commenters.



The Panel has yet to openly and thoroughly discuss the informed public comments
offered by highly qualified experts, even though these experts raised legitimate and important
questions about the Panel's draft conclusions and recommendations. We urge the Panel to
discuss these important scientific issues and opinions. Unless the Panel does so, it will not have
demonstrated thoughtful and transparent consideration of external expert scientific opinion being
offered to enhance the Panel's deliberations. Moreover, in the absence of such a discussion,
interested members of the public will be left without an understanding as to the Panel's reaction
to fundamental comments regarding, among other things, the data sets and models chosen. We
request that at its July teleconference the Panel discuss the points addressed in this letter, and the
expert comments related to them, to provide the public with a clear explanation of the Panel's
analysis of them.
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In closing, we ask that the SAB Panel address the above-described inconsistencies
between panelist and/or expert comments and the Panel's draft report and cover letter. We also
encourage the Panel to supplement and clarify its draft report and cover letter with clear,
specific, and objective advice to EPA, with the goal of EPA issuing a final assessment that more
fully reflects the weight of scientific knowledge and accepted scientific methods.



S



K



cc: Dr. Vanessa Vu
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1 in the morning.  I can also give them to Dr. Wong to



2 provide to you.  Whether she does that via the web



3 site or some other mechanism, I don't know.



4            With exception of the Marshand paper



5 unless, Dr. Winn, do you have that?



6            FEMALE SPEAKER:  I don't have it with me



7 but I can get it.



8            DR. DeVONEY:  Okay.  So I think we are



9 covered on that.  Would a CD in the morning work for



10 you or do you want hard copies?  Just let me know.



11            DR. WALKER:  If you can get it on the web



12 site, we can just download it directly.



13            DR. DeVONEY:  Okay.  I'll coordinate with



14 Diana either at break or after lunch.  And, Dr. Kane,



15 just let us know in what format you would like it



16 provided.  We have electronic copies of it all.



17            DR. KANE:  What would everyone like?



18 Electronic copies?  Is that okay?  Okay.  Thank you



19 very much.



20            I didn't mean to exclude the rest of the



21 committee from reviewing those papers.  I was



22 deferring to your expertise of the subgroup for the
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1 really careful analysis.  Everyone is actually invited



2 to weigh in.



3            DR. VU:  I just want to clarify my points



4 earlier is that this draft the agency has not



5 considered those studies.  So one of the things that



6 you could recommend to the agency whether they should



7 consider or not, certainly the draft assessment should



8 have the current information, but whether you would



9 recommend the agency to initially consider this.



10            You are not asked to analyze and come up



11 with a reference concentration.  You advise the agency



12 what needs to be done.  Thank you.



13            DR. NEWMAN:  That's good news.



14                       (Laughter)



15            DR. KANE:  All right.  This is a large



16 subgroup, so I would like to invite Dr. Kriebel.



17 Comments?



18            DR. KRIEBEL:  Thank you.  Yeah, I actually



19 don't think I have much to say at this point.  Because



20 I really need to hear a little bit more.



21            I think specifically one of the things



22 that's happening here that for me is useful is trying
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1 to think about how -- one of the things I'm hearing



2 here is a concern of the committee to try and find



3 ways to bring in -- to suggest to EPA how to bring in



4 additional information that may be supportive of an



5 RfC without necessarily completely changing the



6 original strategy.



7            So, for example, these community exposure



8 studies, there's this concern that by focusing only on



9 the subgroup that's got the really good exposure data,



10 we lose a lot of the larger cohort.  And of course



11 that is a concern.  Doesn't mean that we should -- I



12 wouldn't necessarily recommend that they throw out



13 what they have done and start over, but I'm looking



14 for ways to suggest that the approach can be



15 strengthened.



16            And I really don't have anything specific



17 yet because I need to hear a little bit more about



18 this issue of the non-cancer endpoint.  So nothing



19 more for now.



20            DR. KANE:  Would anyone else like to add



21 something along those lines?  Yes, Julian.



22            DR. PETO:  At the risk of repeating myself,
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1 I mean a reality check on the appropriateness of the



2 modeling for pleural thickening is as I said this



3 morning, there's a 500-fold difference in the



4 predicted prevalence of pleural thickening compared



5 with the mesothelioma.  And in Britain we've actually



6 got data on this but, I mean, roughly one in a



7 thousand British women die of mesothelioma.



8            There are 300,000 deaths a year, and



9 there's the order of 300,000 deaths in Britain.  So



10 one in a thousand British women die of mesothelioma.



11 And there's quite strong evidence that more than half



12 of those are caused by environmental exposure.  So



13 this is actually the result of very long-term,



14 low-level asbestos exposure.



15            And if you multiply 1 in a 1,000 by 500, it



16 would imply that 50 percent of British women have



17 pleural thickening caused by asbestos, which is not



18 the case.  And that discrepancy between this modeling



19 and that illustrates how extreme the error is.  And I



20 just think it's inappropriate to present these



21 calculations.  I think they are -- I think they are



22 completely divorced from reality.
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1            DR. KANE:  All right.  So we have that



2 viewpoint on the table.  Let's leave it on the table



3 for further discussion.



4            Lianne Sheppard?  You also were involved in



5 this subgroup.



6            DR. SHEPPARD:  Yeah.  I don't know that I



7 have too much more to add.  I thought that the -- it



8 was the Marysville cohort was well chosen based on the



9 criteria that were used.  It would be nice to be able



10 to focus on environmental exposures, but I recognize



11 there really aren't the exposure data except for maybe



12 in this new Minneapolis cohort.



13            So that would be really great to get the



14 perspective of that.  And having more than one study



15 because there's always heterogeneity in estimates,



16 having more than one study so we can get more



17 perspective on these estimates would be great.  But



18 given what the EPA had to work with, I think they made



19 very appropriate choices.



20            DR. KANE:  Now, do other members of the



21 panel have any other comments about this, the choice



22 of the study populations particularly?  Dr. Salmon?
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1            DR. SALMON:  I think obviously the choice



2 in the reports as we have it is very much driven by



3 what's available.  And I think the, you know, now that



4 it appears we do have some additional data on



5 additional endpoints and additional study populations,



6 I think it's very important to take a look at those.



7 I mean the agency will have to decide what they can do



8 with them and whether they can be actually used as the



9 basis of the RfC.



10            Clearly I think at this -- for this



11 particular charge question, I think we are talking



12 about hazard identification.  And I don't think that



13 there's any question that these studies would



14 contribute to that.  I think we can probably afford to



15 defer discussion about those response to the related



16 charge question.



17            And I think specifically as far as hazard



18 identification is concerned, it's easy to say that the



19 new information should be at least reviewed for



20 relevance and to the extent to which it supports the



21 existing conclusions which I believe it does from what



22 I'm -- what little I know about it at this point.  So
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1 that's it.



2            DR. KANE:  All right.  Some of you were



3 having discussions about whether PFTs, pulmonary



4 function tests, were available on any of these



5 populations.  Is that to say that you would -- you are



6 looking at the possibility of something other than



7 pleural plaques for this kind of non-cancer endpoint?



8            DR. NEWMAN:  I think that's going to go



9 maybe to the next charge question.  Yes.



10            DR. KANE:  Are you ready to go there yet?



11            DR. NEWMAN:  Yeah, but I think I came up



12 with it in the context of using that as a way of



13 corroborating whether pleural plaques are an adverse



14 effect.



15            DR. KANE:  You stated that very clearly.



16 So we are ready to move on to the next charge



17 question, that would be number 2 on the screen related



18 to the radiographic evidence for localized pleural



19 thickening or pleural plaques.



20            All right.  Since, Dr. Newman, you got us



21 in that transition, you go.



22            DR. NEWMAN:  Okay.  Will do.  In my view
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1 the selection of radiographic evidence of localized



2 pleural thickening in humans is an appropriate



3 critical effect for the derivation of the RfC.  I



4 think it's well supported by the lines of evidence



5 that we find in Section 4.1.1.4.2.



6                       (Laughter)



7            DR. NEWMAN:  And the section is clearly



8 described.  Additionally, I think the Larsen data from



9 2010 paper helps reinforce the point that pleural



10 changes would be more suitable than, say, using the



11 presence of small opacity profusion scores.



12            You know given that the time from hire to



13 date of radiographic appearance of a pleural change



14 comes earlier than the -- than the appearance of small



15 opacities.  I think that we are all very eager to see



16 Dr. Larsen's abstract in paper to help, you know,



17 further for the EPA the lines of evidence relating



18 pleural changes to spirometric abnormalities.  So I



19 think that's going to be a welcome addition for the



20 EPA to consider.



21            One of the -- one of the things that I



22 don't want to have missed in this conversation is that
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1 if for some reason we as a group would say to the EPA



2 that localized pleural thickening is not a reasonable



3 basis for an RfC, if we were to say that, I think that



4 then we have to think, well, what's the next best



5 thing in terms of a non-cancer endpoint.



6            And in my point of view that would be the



7 presence of asbestosis as reflected by small opacities



8 on chest radiographs.  It's not like if not pleural,



9 then nothing.  It's if not pleural, then it's



10 asbestosis, in my view.



11            So, you know, while there are other



12 endpoints health endpoints that might be considered



13 candidates for the critical effect for deriving the



14 RfC, none of them in my view is superior to localized



15 pleural thickening.  But the ones that I think we all



16 know one to consider would be things like diffuse



17 pleural thickening and small opacity profusion.



18            Just to sum up, localized pleural



19 thickening I think has the appropriate specificity and



20 is not confounded by cigarette smoking, and I think is



21 a suitable basis for deriving the RfC.



22            DR. KANE:  Dr. Woskie.
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1            DR. WOSKIE:  I have to remind you that my



2 training is as an industrial hygienist, not a



3 respiratory physician.  So I have to defer to my



4 colleagues' knowledge about the physiology.  But the



5 argument I thought was well made in the document and



6 made sense to me and also was supported by the



7 reported latency results that the localized pleural



8 thickening occurs in, you know, 8, 10 years compared



9 to the diffuse as far as follow-up, you know, having a



10 cohort with sufficient follow-up to actually see



11 disease.



12            So that was the other piece of the argument



13 that made sense to me.



14            DR. KANE:  Dr. Sheppard?



15            DR. SHEPPARD:  Yeah, I generally also



16 agreed.  I brought up a question this morning and I



17 want to revisit it and engage our physician colleagues



18 on the panel with a little bit more discussion.



19            I think I've been convinced, but the basis



20 in this data set is x-ray findings.  And there are



21 other changes on x-rays besides localized pleural



22 thickening which are also caused by asbestos.  And so
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1 as a statistician why not just look at all of them,



2 any change on x-ray that might be caused -- that's



3 considered caused by x-ray, I mean, by asbestos,



4 particularly since these are prevalent x-rays.



5            And the changes most likely happened way



6 back in time.  So we are not looking at any time to



7 event in this analysis at all.  So I just wanted to



8 revisit that question one more time before we put it



9 to bed.  Why -- and in fact in the primary analysis



10 cohort it makes almost no difference because there's



11 one case that's excluded that has another outcome.



12 But in the bigger cohort there are more cases.



13            So why not help me understand a little bit



14 better why wouldn't we look at more -- more changes on



15 x-rays than just that one?



16            DR. KANE:  Can anyone answer that question?



17 Dr. Newman.



18            DR. NEWMAN:  Well, I may not answer it, but



19 I'll try.  And I'll welcome input from some of my



20 colleague pulmonologists.  I think that's a really



21 interesting idea.



22            As a general observation, the pleural
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1 findings will appear before the other findings.  And



2 so I think that's why the thinking has tended to focus



3 on the pleural abnormalities.



4            DR. SHEPPARD:  But my understanding is that



5 sometimes you see the one outcome and not the other,



6 right?



7            DR. NEWMAN:  That's true.  One can see, for



8 example, asbestosis, the fibrotic lung disease, you



9 can that on x-ray and in an individual who never



10 develops any pleural abnormalities.  So that



11 definitely does occur.



12            DR. BALMES:  I guess I'll just chime in as



13 another pulmonary physician that again I think it's an



14 interesting idea.  I agree with Lee that usually



15 you'll see localized pleural thickening before you



16 would see asbestosis or diffuse pleural thickening.



17            The advantage of diffuse pleural thickening



18 or asbestos is those are clearly linked to decreased



19 lung function where localized or pleural thickening



20 has been brought up isn't necessarily associated with



21 decreased lung function.  I don't know how much



22 difference it would make with the Marysville cohort,
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1 but it's certainly a reasonable suggestion.



2            DR. KANE:  Dr. Redlich, I would like to ask



3 another pulmonologist.



4            DR. REDLICH:  I think we would all sort of



5 feel more comfortable because of this question of how



6 significant our pleural plaques is if there was enough



7 data to do a risk estimate on other outcomes, but in



8 that same paper there were only 12 participants, I



9 believe, or 8 with interstitial changes.



10            So it ends unbeing a much smaller number.



11 And of the 80 with pleural changes, only 12 had



12 diffuse pleural thickening.  So -- what number was it?



13 Did I have it wrong?



14            I am sorry.  Even less.  So I think the



15 problem is there haven't been enough of those other



16 endpoints.



17            DR. SHEPPARD:  Yeah, but I'm talking about



18 adding them all together, not looking at one outcome



19 versus another.



20            DR. WOSKIE:  So you are saying any --



21            DR. SHEPPARD:  Yeah, any change.



22            DR. KANE:  Yes, Dr. Salmon.
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1            DR. SALMON:  I just wanted to put in a



2 comment here from the risk assessment point of view as



3 opposed to lung, lung physiology.  One of the things



4 which we actually saw earlier about the National



5 Academy's recommendations was the importance of



6 comparability between different risk assessments.



7            And this is important for a whole variety



8 of reasons, but certainly it's from a practical point



9 of view it's a very useful attribute for the agency if



10 the different risk assessments are comparable at some



11 level.  And in order to assure that at least for the



12 simple case of laboratory studies in animals, the



13 EPA's gone to quite some lengths to define degrees of



14 severity of the effects and what they would regard as



15 a suitable effect to use as basis of an RfC or some



16 other guidance level.



17            There's a considerable problem arises when



18 we move away from the well-trodden paths of analyzing



19 animal studies and getting into epidemiology which as



20 always is a lot more complicated.  And I think one of



21 the things to bear in mind is I think the agency made



22 a good choice here, certainly with the data that they
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1 had at the point of writing the report, I think they



2 made an excellent choice of endpoint.



3            And I think it's interesting that they made



4 a -- what I should probably say a good effort at



5 defending that as being not only an observation but an



6 observation in adverse effect.  But I think one of the



7 things to bear in mind is that if this was an animal



8 study, then the simple pathological observation, which



9 of course would have been obtained by slicing up the



10 rat rather than just looking at x-rays, so it would be



11 a bit easier in some respects, but nevertheless we are



12 looking here at an actual structural change which we



13 regard as being a deviation from normality in tissue



14 structure which was associated with the exposure, that



15 in itself would be regarded as a relatively severe



16 endpoint in an animal study.



17            It wouldn't have to be associated with the,



18 you know, detriments in lung function which you can



19 measure in rats but it's not usually done because it's



20 difficult and the blighters bite when you are trying



21 to do it.  But the fact of the matter is that in, you



22 know, in the spectrum of endpoints which are typically
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1 taken up for use in risk assessment, just the



2 observation of a structural change of this sort in



3 response to exposure would in itself be regarded as



4 quite a severe endpoint.



5            It's not -- it's not as minimal as you --



6 as you sometimes would be tempted to regard it from



7 the way it's described in x-rays.  And I think this is



8 a not uncommon problem with epidemiological studies



9 that we often don't have access to the sort of minimal



10 type responses which are typically regarded as if you



11 write the entry point for adversity in the animal



12 studies.



13            And I think that's something that needs to



14 be borne in mind when we are debating things like, you



15 know, is this a sufficient -- is this a truly adverse



16 effect.  There's absolutely no question whatsoever



17 that it would be regarded as not merely adverse but



18 quite substantially adverse if this was an animal



19 study.



20            DR. KANE:  Let me ask Mort Lippmann first,



21 and then we'll come back to you, Jeff, and other



22 person here.  Mort, do you have something to add?
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1            DR. LIPPMANN:  Well, the x-ray evidence can



2 be misleading.  I mean just because you have



3 radiographs of coal, you can -- (inaudible) -- some of



4 them really look terrible by x-ray but they have no



5 functional deficit.  There's no evidence of life



6 shortening for many of them.



7            And so the observation that something can



8 be measured doesn't prove adversity.  In fact the coal



9 miners are more often compensated for black lung by



10 x-ray but not for substantial pulmonary function loss



11 which they, you know, which isn't part of the



12 definition legally.



13            You can get siderosis from iron oxide with



14 little evidence of serious consequences.  So I'm



15 reluctant to, you know, set a standard or reference



16 concentration on simply something that can be



17 measured.  I think we need more.



18            DR. KANE:  All right.  Let's keep all these



19 thoughts on the table.  Jeff?



20            DR. EVERITT:  Well, just approaching it



21 from the way we do animal data with, you know,



22 pathology endpoints, which is an art and a science to
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1 itself, but we often combine endpoints.  So you might



2 look at a lung and say, okay, you have got



3 fibroproliferative disease.  You might combine the



4 lung and pleura.



5            You know you might not separate if you



6 don't know they are different pathogenic mechanisms



7 that underpin it.  So then the question would be why



8 not go back to a situation where you just did multiple



9 radiographic abnormalities as that assessment.  And



10 certainly if you have parenchymal lung fibrotic



11 lesions by radiograph and you had pleural



12 fibroproliferate disease, it would give you more



13 assurance on a radiograph like that that you were



14 probably dealing with something that you'd have a



15 little more assurance that you were getting into an



16 adverse health effect as opposed to a bio marker.



17            DR. SALMON:  I can't think of any risk



18 assessment which has been undertaken with the



19 assumption that an observable structural



20 histopathological change would be regarded as a



21 biomarker.  There is no such risk assessment.



22            DR. KANE:  Dr. Kriebel.
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1            DR. KRIEBEL:  Yeah.  So I think we were



2 discussing this question of whether these x-ray



3 changes are a useful, suitable non-cancer endpoint.



4 And I think here's a place where I am wondering about



5 drawing on other asbestos literature.



6            And I'm sorry that I haven't done my



7 homework here and gone and done this myself, but the



8 question I have, and maybe the occupational physicians



9 can help me with this, are there not other asbestos



10 cohorts in which we have studied the relationship



11 between x-ray changes and pulmonary function so that



12 we can talk more meaningfully about that link by



13 drawing on other cohorts?



14            This is a place where I would think it is



15 very appropriate to use other kinds of asbestos



16 literature.  Doesn't have to be Libby asbestos because



17 we are simply trying to build the case for the meaning



18 of diffuse pleural thickening or localized pleural



19 thickening and so on.



20            And I would suggest that this document



21 perhaps could have been strengthened by appealing to



22 that literature.
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1            DR. NEWMAN:  If I can respond to that, I



2 think this is one of those places where looking at the



3 other literature, specifically on the question of



4 what's the relationship between pleural thickening and



5 physiology, in this case spirometry it is very



6 appropriate.  And some of that is referenced in this



7 document, so you see for example a fairly old now but



8 landmarked paper that David Schwartz did quantifying



9 on CAT scan the amount of pleural plaque and relating



10 it to spirometric abnormalities.



11            So there are studies like that.  And that



12 is one that is cited in this document.  And in a way,



13 Dr. Kriebel, it's to me as a pulmonary physician, it



14 doesn't matter what put those pleural plaques there.



15 If you are just asking me are pleural plaques related



16 to abnormal spirometry, that entire literature could



17 be brought to bear.



18            DR. KANE:  Oh, good.  I would like the



19 other pulmonologists to weigh in on this.



20            DR. BALMES:  Well, one of the comments that



21 Mort made caused me to put this into perspective with



22 regard to ozone and lung function changes.  And Mort
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1 was saying just because we can measure pleural plaques



2 by radiography doesn't mean it's an adverse effect.



3            Well, Mort was a fellow panelist on the



4 Cleaner Scientific Advisory Committee Ozone Review



5 back in 2006 to '8, and the driver for the



6 recommendation from that panel with regard to the



7 national ambient air quality standard for ozone was



8 were changes in lung function, spirometry that were



9 pretty small.



10            I mean with a lot of ozone exposure you get



11 a lot of lung function change, but with a little bit



12 you ozone exposure you get less lung function change.



13 And there was -- the question of whether that -- an



14 adverse effect or not was discussed by that panel, and



15 it was also discussed by the American Thoracic



16 Society.  And the determination was made that a



17 decrease in lung function of ten percent, spirometry,



18 FEV-1 of 10 percent was an adverse effect.



19            And the levels of change with lower levels



20 of ozone exposure are even less than ten percent but



21 they were statistically significant.  And that's, you



22 know, that's -- and then there were individuals in the
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1 groups of subjects exposed to ozone experimentally



2 that had -- even though the group mean effect was less



3 than ten percent, there were individuals with less



4 than ten percent change.



5            I think that we are not too for away from



6 that with that same kind of approach with pleural



7 plaques.  I would agree that most people with



8 localized pleural thickening don't have physiologic



9 changes of clinical significance.  You can find as



10 David Schwartz did, if you look hard enough, some



11 evidence of decreased lung function in people with



12 pleural plaques.



13            On the other hand, it's a structural



14 difference.  I am not sure I'd want my kids to have



15 pleural plaques even if there's no lung function



16 change.  So I guess I'm torn between sort of the lack



17 of physiologic impact of most people with localized



18 pleural thickening versus the fact that it's -- it is



19 a structural abnormality that deviates from normal.



20            So I guess what I'm trying to say is I am



21 still unsure.



22            DR. KANE:  Dr. Redlich, and then we'll go
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1 to some other comments.



2            DR. REDLICH:  Well, I mean I think there is



3 a literature that does support -- I'm sorry.  You know



4 the Wylie paper which was the APSDR analysis of lung



5 function and radiographic changes did see an



6 association with pleural plaques and the reduced FEC.



7            So I think the sort of general summary or



8 conclusion that pleural plaques are not associated



9 with any change in lung function is actually not



10 supported, you know, consistently by the literature.



11 And one can also argue that for various reasons



12 cross-sectional studies and design, there are a number



13 of issues in that analysis.  But I think the -- the



14 data from the Wylie paper does support, and that's



15 actually with the Libby asbestos.



16            But I also agree that I -- given that



17 obviously the question has come up how significant are



18 pleural plaques, and if the whole risk assessment is



19 based on that, then it would make sense to as best as



20 possible justify using that endpoint, which I think



21 the document does a reasonably good job of doing.  It



22 would be nice, I think we would all feel more
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1 comfortable -- the suggestion of using other endpoints



2 or combining, if you look at the papers and the



3 numbers, there just aren't enough of the other



4 endpoints.



5            The other changes on x-rays, there were



6 eight additional people.  And those eight, a lot of



7 them already had the pleural changes.  So in terms of



8 -- I don't think it would substantively change the



9 risk assessment unless some of the papers that have



10 been mentioned that are appending may, I mean, I'm



11 normally a believer that one more paper isn't going to



12 change your bottom line.  And you also don't go nuts,



13 but in this case if the paper, those additional



14 pending papers are also looking at, you know,



15 asbestosis or lung function, it would provide



16 additional support potentially.



17            DR. KANE:  Dr. Kriebel.



18            DR. KRIEBEL:  Just one more comment on



19 this.  I just want to remind the committee, you know,



20 because you can x-ray -- and a physician x-rays a



21 single human being and can give a pulmonary function



22 test to a single human being, you can observe that
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1 someone can have fantastic ugly-looking things on



2 their x-ray and their lung function looks fine.  But



3 that's not really relevant evidence.



4            This is a population level question.  This



5 is an epidemiologic question.  And the question is



6 whether populations in which there is a prevalence of



7 radiographic changes are at increased risk of some



8 loss of function or ill health.  So I think we have to



9 be very clear to ask the question that way.



10            And I think that the document could be a



11 little bit stronger.  I can try and be more specific



12 in my comments, but I think it could be a bit stronger



13 in trying to make that case that it's reasonable to



14 presume that if you see pleural changes that it means



15 one of two things:  Either it means direct



16 pathophysiologic effects of pleural changes on the



17 healthy functioning of the lungs, or it means it's a



18 biomarker on the pathway.



19            And if you see pleural changes, it's very



20 likely that on average the population will be losing



21 lung function.  And I think that that argument could



22 be made stronger.
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1            DR. KANE:  Dr. Balmes.



2            DR. BALMES:  Well, I totally -- as a



3 clinician who may have been guilty of being too



4 anecdotal there, I appreciate this epidemiologic



5 question.  I think you could make the case with



6 certain papers that pleural plaques may be associated



7 with decreased lung function.  There are a few papers,



8 but there are a number of epidemiological papers where



9 you could use to make the counter argument.  So it's a



10 bit tricky.



11            DR. KANE:  Dr. Newman?



12            DR. NEWMAN:  Yeah.  I think, Dr. Kriebel,



13 you raised kind of an interesting concept here.  I



14 actually agree with Dr. Salmon that the notion of



15 calling pleural plaques merely a biomarker is probably



16 not what I would like to see us suggest here.  But I



17 think in terms of thinking about this pathway, this



18 natural history of the asbestos-related non-malignant



19 disease is an interesting one.



20            And that pathway which we've sort of



21 inferred and assumed that people know, is that for



22 many of our patients the first thing, and the epi
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1 studies will bear this out, the first thing you see



2 are the pleural abnormalities.  But that in itself,



3 the development of those pleural abnormalities is



4 indicative of an increased risk of developing other



5 more severe consequences including asbestosis, the



6 lung disease.



7            If -- now I'll revert to being anecdotal,



8 which is that I wish that we had in our public



9 comments patients from Libby who have pleural plaques,



10 because I suspect that what they would say to us is



11 the presence of pleural plaques, even if my lungs are



12 working fine on spirometry is a bad thing for me.  And



13 if you could ask your animals in your research



14 studies, they probably would say the same thing.



15            And I don't mean to be facetious but, you



16 know, I mean this quite sincerely that when I have



17 told patients that they have pleural plaques



18 indicative of past asbestos exposure, and I told them



19 what the implications of that is for them today and



20 the future, the psychological impact of that itself is



21 something of significant note.  And that's speaking



22 now anecdotally from a clinician standpoint.
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1            DR. KANE:  One population that has been



2 very, very well studied that was exposed to amphiboles



3 only is Wittenoom.  And I would like to ask EPA to



4 review the epidemiologic literature on Wittenoom.



5            DR. BALMES:  Just one more comment that



6 that hopefully will be helpful to EPA.  I think it's



7 referenced already in the document, but there was an



8 American Thoracic Society statement on the diagnosis



9 and treatment of non-malignant asbestos-related



10 disease.  I happen to be a coauthor of that document.



11            And I just brought it up.  It took me



12 forever to find it, but I finally did,



13            UNIDENTIFIED FEMALE SPEAKER:  Do you



14 remember what you wrote?



15            DR. BALMES:  But, anyway, it has a nice



16 summary of the data as of early, you know, that came



17 out in 2004, but has a nice summary of the data with



18 regard to the consequences of pleural plaques.  I



19 think you have already referenced it, but it might



20 help to elaborate are what Dr. Kriebel was seeking.



21            DR. KANE:  Dr. Salmon.



22            DR. SALMON:  Just one very last brief
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1 comment.  Because I think the x-ray endpoint is a good



2 one doesn't in any sense mean that I don't think it



3 would be a good idea to take a look at the new lung



4 function data and see what that has to say as well.  I



5 just wanted to make that clear.



6            DR. KANE:  All right.  So we have a broad



7 spectrum of view points on this point.  And this is a



8 very, very important point of course for this EPA



9 document.  I think it would be premature to draw a



10 final conclusion at this point because we have some



11 outstanding papers that we are going to get electronic



12 access to, I hope by tomorrow morning.



13            And I think we are going to have to revisit



14 this although Vanessa is not going to want to hear



15 that.  We are going to have to revisit this discussion



16 again.



17            MR. BUSSARD:  Just to note, we'll see what



18 we can do, but there may be copyright issues with



19 getting them to you tomorrow morning.  So we will get



20 them to you as soon as we can.  If that's tonight or



21 tomorrow that's what we'll do.  But there's some



22 issues with providing copyright that we have to look
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1 into.



2            DR. KANE:  From my own perspective I've



3 heard a diverse range of viewpoints.  And, Julian, I



4 haven't forgotten yours.  Yours is also on the table



5 here.  It's a very broad range of opinions with this.



6 And this is a very, very important point for the



7 document.



8            And I do not really want to push the



9 committee to reach a consensus or put out a very wide



10 range of viewpoints until we have a chance to look at



11 additional information.



12            Does everyone agree with that?



13            DR. WOSKIE:  I agree, but I just want a



14 clarification from Julian, from you about my



15 impression was your concern was about the results of



16 the modeling of this, the outcome of the modeling.



17            Were you also expressing doubts about the



18 use of pleural thickening as a reasonable outcome to



19 look at?  Separate.



20            DR. PETO:  I was just making the point that



21 the rationale for the EPA ignoring non-malignant



22 effects in 1988 as I understand it was the evidence
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1 that the ratio between the severity of non-malignant



2 effects to cancer, not the actual Libby, the ratio has



3 declined as exposure levels had fallen, and that the



4 sort of exposure levels that you are concerned about.



5            The impression was not only that they be



6 rarer but that they would also be less severe and the



7 cancer was simply of comparable frequency and



8 obviously more important.  And so rational focus on



9 that and not to attempt to use non-malignant effects



10 in relation to the evaluation of the effects of



11 exposures.  That was one point.



12            The modeling point is a separate one which



13 we'll come back to.  And the question of whether or



14 not there would be any significant deficits, as a



15 result in very low-level asbestos exposure, I mean, in



16 a sense it's a modeling question but it's a different



17 modeling question.



18            DR. SHEPPARD:  So just to push you a little



19 bit, are you suggesting that there's no need for an



20 RfC because any cancer --



21            DR. PETO:  Not based on -- yes.  Yes, I am.



22 I mean I think the effects of asbestos, the
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1 carcinogenic effects of asbestos are severe and fairly



2 well established.  And I don't think that it's



3 generally thought that the effect of chronic, very



4 low-level exposure is going to be appreciable compared



5 with the cancer risk.



6            DR. KANE:  Yes.  Dr. Neuberger.



7            DR. NEUBERGER:  My understanding is that



8 there was quite a bit of exposure in the Libby



9 population leading to non-cancer health outcomes.  So



10 we are now dealing with a non-occupational high



11 exposure situation is my understanding.



12            So in that case what Bill Nicholson was



13 thinking I imagine was that this was mainly an



14 occupational issue, and that the environmental issue



15 is more the cancer because it's at a lower level of



16 exposure that you are dealing with.



17            Is that your understanding or do you differ



18 with that?



19            DR. PETO:  I don't know in the Marysville



20 cohort was an occupational cohort.  I don't know what



21 the evidence is in relation to the prevalence of



22 pleural thickening as a result of environmental
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1 asbestos exposure.  I mean there aren't -- are there



2 substantial data in Libby on the prevalence of pleural



3 thickening on people who simply had environmental



4 exposure?



5            FEMALE SPEAKER:  Yes.



6            DR. KANE:  Dr. Newman?



7            DR. NEWMAN:  Dr. Peto, I just want to



8 pursue this a little bit more if I may, since I think



9 some of us are going to try to summarize the divergent



10 viewpoints.  And tell me if I have this right.  Are



11 you saying that because the modeling doesn't make



12 sense, we therefore should throw out the RfC concept



13 entirely and just stick with cancer?  Is that what you



14 are saying?



15            DR. PETO:  I am not quite sure what the



16 implications are, but I don't think it's a good idea



17 to put out a document in which the modeling is



18 completely inconsistent with the epidemiologic



19 evidence, particularly when the models have been



20 developed so in complete isolation from the



21 epidemiological evidence.



22            I mean we are going to come back to this in
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1 relation to mesothelioma as well, I mean, some of the



2 predictions in relation to mesothelioma are completely



3 inconsistent with the epidemiological evidence.  And



4 in particular the prediction that the ratio of pleural



5 thickening to mesothelioma is going to be 500 to one



6 as a result of an environmental exposure is certainly



7 consistent with the epidemiological evidence.



8            But that's a different point from the, I



9 mean, I'm not quite sure what it means to say that you



10 choose something as a basis for an RfC but then apply



11 methodology to it which produces results which are



12 inconsistent with the data.  I mean I don't -- you



13 can't partition these questions in this way.  Is this



14 an appropriate measure, yes or no, if you decide it



15 is.  But you don't know how to extrapolate it to the



16 effective chronic low-dose exposure, then it isn't.



17            I mean it isn't a completely theoretical



18 issue.



19            DR. KANE:  I think Mort has a comment here,



20 Mort?



21            DR. LIPPMANN:  I was saying that you can't



22 relate the RfC to real information because the RfC in
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1 this case and in every other one will have at least



2 two orders of magnitude safety factor.



3            DR. KANE:  Yes.  Dr. Kriebel.



4            DR. KRIEBEL:  Yeah.  I was just going to



5 add to that, Dr. Peto, you mentioned earlier your sort



6 of back-of-envelope calculation about the implications



7 in Britain would be that 50 percent of women would



8 have -- but actually that's not so bad because if you



9 take an order of magnitude below that, there's



10 supposed to be a safety factor, five percent of



11 British women will have those changes.  So it's not



12 necessarily that far off.  That's the logic.



13            DR. PETO:  But I don't think it is.  I mean



14 the safety factor of 100 comes from a vague factor of



15 100 in relation to general uncertainties and



16 measurements in the cohort.  And there's a factor of



17 ten and then a further factor of ten to do a variation



18 individual susceptibility, so it isn't true that there



19 would be a hundred-fold difference in the prevalence



20 in the population.



21            There's a possibility that the effect might



22 be concentrated in ten percent of the population.
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1 That's half of the factor of 10.  I mean there's 100,



2 there's 10, a general sort of measurement uncertainty,



3 and 10 for lack of knowledge about individual



4 susceptibility.  Isn't that add up to 100?



5            That would be five percent prevalence.  So



6 five percent of women would have pleural thickening



7 caused by environmental asbestos exposure.  That's



8 possible, is it?  Okay.



9            DR. KANE:  Dr. Balmes, perhaps five percent



10 in Libby.



11            DR. BALMES:  Yeah.  I was just going to



12 address Julian's question about have community studies



13 shown increased prevalence of pleural thickening in



14 Libby.  And it's my understanding that several studies



15 have shown that, so that the reason that EPA isn't



16 using those studies for RfC calculation is that the



17 exposure data aren't very clear in terms of what



18 exposures, what level of exposure actually occurred



19 from the various activities of playing on the tailings



20 from the mine and popping vermiculite as a kid on a



21 frying pan, et cetera.



22            But I think there's very little question
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1 that there's a high prevalence of pleural thickening



2 among the community members not exposed at work.  So I



3 think it's a real issue, the localized pleural



4 thickening.  Whether it should be the basis of an RfC



5 is another story, which we are discussing.



6            DR. KANE:  Dr. Neuberger.



7            DR. NEUBERGER:  Yeah, I was just going to



8 say that the mortality study in Libby that ATSDR did



9 showed an elevated asbestosis rate of somewhere I



10 think 40 to 60 times, either the state or the federal,



11 I can't remember which is which.  And just glancing



12 here at some of the information in here, they did have



13 some information from their clinical study.



14            I guess this is an ATSDR study also for



15 people who had not worked -- they were community



16 members that did show some effects from pleural



17 thickening.  So getting back to our earlier point



18 where you asked about it, it looks to me like there is



19 some data.  The mortality data could have been better



20 done if it had tried to screen out the workers and



21 just done both workers and community members



22 separately.
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1            And they would have had to go into the



2 database and, you know, the death certificates and



3 pull the records and find out.  That wasn't done.  And



4 maybe that's something that we could recommend that



5 they try to do that.



6            But I -- to me, there does seem to be



7 something going on, you know, in the community.



8            DR. KANE:  Dr. Sheppard?



9            DR. SHEPPARD:  So right now I think we are



10 really trying to sort out the choice of this outcome



11 measure for the RfC, but I think it's -- we'll need to



12 come back to the question about aligning the two



13 approaches and what they say about each other, but



14 this kind of inconsistency that you are uncomfortable



15 with, Dr. Peto, is not -- is present in other places



16 like in the effects of air pollution on health with



17 acute effects versus chronic effects, and people for



18 years have tried to sort out how to align those.  And



19 it's a very difficult question.



20            So I'm fairly comfortable actually with



21 dealing with each of these separately, although I do



22 think there's reason for the committee to try to
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1 reconcile our understanding of them both, but we may



2 end up not being able to get to the bottom of that.



3            DR. KANE:  All right.  So maybe it's not an



4 irreconcilable issue at this point.  And maybe we



5 should be a little more conservative.  Anyone object



6 we move forward?  Forward.



7            So the next topic to be discussed should be



8 less controversial.  It would be Section 4.2., 4.3,



9 4.4, animal and mechanistic studies.  This will be the



10 subgroup we'll start with Jeff Everitt then Tom Hei



11 and then Jamie Bonner.



12            DR. EVERITT:  Okay.  I thought this section



13 was fairly well written, with perhaps the exception of



14 I agree with some earlier comments that Dr. Lippmann



15 made that it would be nice if somewhere in the



16 document it just had a little bit of a summary of



17 what's known about amphibole asbestos inhalation in



18 general without reinvesting in the whole asbestos



19 question.



20            But the issue of in animal studies to date



21 there is a lot known about dimensionality, durability,



22 some of the important issues that lead to effects in
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1 animals, but I do think that the big challenge, you



2 know, for this report is that there really are no



3 long-term studies of Libby amphibole in animal models



4 for -- by the inhalation route of exposure.



5            And so it's very, very difficult from the



6 literature that's there to get an assessment of sort



7 of the potency of Libby amphibole against other types



8 of amphiboles from the animal data.  But I do think



9 the way it's written is appropriate.



10            I think that the fact that tremolite



11 studies are quoted is fine.  I think it certainly



12 discusses the role of what's known about Libby



13 amphibole versus the tremolite inhalations and



14 instillations that have been done.  I do think that



15 the -- it does properly put into perspective that what



16 is known in the very limited data we have on Libby



17 amphibole in animals, it does support the -- the



18 lesions that have been noted in the epidemiologic



19 studies with what's known about other amphibole



20 exposures.



21            I think that the non-animal, the other



22 mechanistic studies that are listed are very difficult
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Dear Diana
 
Libby amphibole review
 
I have not contributed as much as I would have liked to the post-meeting discussions.



owever, I also have a fundamental problem with the EPA review process. By dividing
comments between separate charge questions we cannot see the wood for the trees. My central concern
with the Libby draft review is the adoption of models which are fundamentally wrong epidemiologically
for both mesothelioma and pleural thickening, and until this is addressed the other charge questions
(apart from the choice of studies, which we all agree is appropriate) are of secondary importance. The
core issue is the effect of time since beginning exposure. To abandon widely accepted and (in my
opinion) better models for the purpose of risk prediction is exactly analogous to choosing the Ptolemaic
over the Galilean model of the Solar System to predict where the planets will be next year.
 
The effect of time since beginning exposure is buried in a list of "potential confounders and covariates"
under charge question III.A.4, and the draft response doesn't even mention it. In relation to LPT, I would
simply insert what I wrote in my overall comment, i.e.:
 
It is well-known that local pleural thickening continues to develop for many years after asbestos exposure
has ceased. In contrast, the fitted Michaelis-Menten model predicts that within 10 years of stopping
asbestos exposure the prevalence reaches a plateau. The analysis of the prevalence of pleural thickening
as a function of cumulative exposure with a lag of 10 years cannot be correct if pleural thickening
continues to appear more than 10 years after exposure has ceased, as the lagged cumulative dose would
remain constant while the prevalence continues to rise. The analyses based on this model are therefore
wrong, and should be removed from the report. In sections 5-2-3 and 5-2-4 the Michaelis-Menten model
is selected and fitted, including the uncertainty factor analysis and calculation of the RfC. The fact that
the prevalence of LPT continues to increase with increasing time since first exposure is then belatedly
acknowledged in section 5.2.5. Section 5-3-3 justifies this contradiction by the following statement: "Note
that the likelihood that prevalence of localized pleural thickening may further increase beyond 30 years
after first exposure is a principal rationale cited for the selection of a database UF of 10 in this current
assessment". It is not reasonable to fit a model that is clearly wrong and attempt to allow for the error in
the uncertainty analysis. The model must be discarded.
 
As I said at the meeting, I have similar fundamental reservations about the mesothelioma model. The
response to III.B.4 says "The mesothelioma undercount is adjusted for the entire lifespan (70 ÷54) and
for the undercount in death certificates. These approaches seem logical and generally well described...." 
This is obviously incompatible with my comments, which included: "The effect of exposure from birth to
age 70 rather than from age 16 to 70 (54 years) is then calculated by simply multiplying these predicted
lifetime risks by 70/54. A factor of about 3 would be more appropriate. These models are inferior to the
epidemiologically and biologically more plausible model for mesothelioma that the EPA adopted more than
20 years ago..."
 
If I couldn't persuade other panel members to agree at the meeting I can't expect to do so by email, and
I don't know how to proceed. My personal view is that the EPA should reconsider the core issue of model
selection and redraft the review accordingly. I've attached the latest online pdf of panel members'
comments - mine are on p57.
 
Best wishes
 
Julian
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Professor Julian Peto DSc FMedSci
NCDEU
London School of Hygiene and Tropical Medicine
Keppel St., London WC1E 7HT, UK
Tel  +44 (0) 20 7927 2632/2455
Fax +44 (0) 20 7436 4230
julian.peto@lshtm.ac.uk>>> "John Neuberger" <JNEUBERG@kumc.edu> 21/03/2012 20:13 >>>
Dave,



See attachment.



This is a highly statistical area and I would be more comfortable after Dr. Peto responds; he is currently
unavailable. I'm open to discussing any changes or corrections to my comments. Let me know if you
want to discuss this further.



John



>>> Diana-M Wong <Wong.Diana-M@epamail.epa.gov> 3/19/2012 10:26 AM >>>



Attached please find comments on draft response to charge question
III.A.4.  Draft response to charge question III.A.7 is also attached for
your information.



Please revise and send the revised draft back to me by March 22.  Thank
you very much.



(See attached file: Group Response to Charge Question IIIA4dw.docx)
(See attached file: IIIA7LS.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049
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1 it pertains directly to this response, but I think



2 it -- I think if I remember correctly that has been



3 incorporated in this full section somewhere.



4            DR. SALMON:  Yeah.  We need to have that



5 somehow -- maybe it's sufficiently explained



6 elsewhere.  I just feel we need to have that in mind



7 in any comments we make about using external data to



8 inform parameters.  Having said that, of course for



9 some models that's an essential feature.  You can't



10 use some of the possible models without relying on



11 external data.



12            DR. KANE:  Well, Lianne and Andrew and



13 Julian, what do you think specifically about the



14 comments in the draft report on pages 25 and 26 with



15 respect to charge question 2?



16            Do you have specific changes to recommend



17 here?



18            DR. SHEPPARD:  No, I think it's good.



19            DR. PETO:  I think as stated it covers the



20 issues we had, myself.



21            DR. KANE:  All right.  So pages 25 and 26



22 are okay.
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1            DR. PETO:  This is Julian.  My concern is



2 with the choice of the model.  I mean the way the



3 modeling was done was the issue, the continuing



4 increase after exposure had ceased wasn't discussed, I



5 mean, in the report.  I mean the RfC is finally -- is



6 derived.  And then followed by in -- I am referring to



7 the report, I mean Section 5.2.5, alternative analysis



8 of the cohort followed by 5.3, 5.3 uncertainties in



9 reference concentration and, I mean, in that Section



10 5.3.3 uncertainty due to time from first exposure, I



11 mean --



12            DR. SALMON:  But, Julian, you have to



13 remember that the model, you know, the model which was



14 being applied here was used exclusively to fit the



15 data within the period of observation.  It actually



16 wasn't used to handle --



17            DR. PETO:  It's going to be used to



18 instruct the low-dose long-term exposure.  I mean



19 you've got --



20            DR. SALMON:  Oh, no.  No.  Read the report.



21 It isn't.



22            DR. PETO:  Yes.  That's what's complicated.
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1            DR. SHEPPARD:  And, actually, the time



2 since first exposure is much more relevant to the full



3 Marysville cohort, and this question is addressing the



4 subcohort analysis.



5            DR. PETO:  The RfC was calculated without



6 discussing this issue at all.  I mean it -- the last



7 sentence in that 5.3.3 is uncertainty due to time from



8 first exposure, there's just a sentence that says,



9 that one I quoted, the likelihood of the prevalence of



10 LTP may further increase beyond 30 years after first



11 exposure is a principal rationale cited in the



12 selection of a database uncertainty factor of ten in



13 the current assessment.



14            So the calculation is done.  And then you



15 say, well, the model is just completely wrong and



16 completely fails to take account of this enormous



17 effect, this huge effect, the continued increase after



18 exposure is ceased.  And you have an uncertainty



19 factor of 10 to take account of those.  Why not 100?



20 Why not 2?



21            I mean it's -- I mean the model is simply



22 wrong.  If you're modeling a disease response then, I
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1 mean, to choose the model prevalence --



2            DR. SALMON:  One of the key issues here is



3 we are doing a benchmark dose analysis.  We are not



4 trying to do a research study which examines --



5            DR. PETO:  No.  We are trying to predict



6 lifetime risk to people at low dose exposure.  That's



7 what you are trying to calculate.



8            DR. SALMON:  For the non-cancer effect you



9 are not trying to use that model to examine the entire



10 lifetime cause of the disease, nor are you trying to



11 examine the biological basis of the response.



12            DR. PETO:  It's got nothing to do with the



13 biological basis.  It's the epidemiological basis.



14 What's the pathogen you see in cohorts of people



15 exposed at different levels for different durations



16 and followed up for different periods of time.



17            DR. SALMON:  This is a risk assessment, not



18 a research project.



19            DR. SHEPPARD:  This is a very small cohort



20 with a very small number of cases.  The advantage of



21 it is that there's a lot of data down in the low end



22 of the exposure range so that that helps to inform the
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1 BMCL.



2            DR. PETO:  Yeah.



3            DR. SHEPPARD:  And this model in my mind is



4 a descriptive model.  It's not a mechanistic model.



5            DR. PETO:  Absolutely.  Absolutely.



6            DR. PETO:  It's not a question of being



7 mechanistic, it's a question of whether or not you



8 separate whether the variables which are the level of



9 exposure and duration of exposure and how long you



10 follow it up for.  Those are the three variables.



11            DR. SHEPPARD:  But the subcohort doesn't



12 have much variability in time since first exposure, so



13 there's not much information there with which to do



14 anything about it, so that's just a feature of this



15 data set.  The full cohort there's more information,



16 and we made some very explicit recommendations about



17 how to address it, which we can discuss when we get to



18 that question.



19            DR. KANE:  But, Julian, I think the point



20 is that your comments are relevant but they are not



21 relevant to this particular charge question.



22            DR. PETO:  You can partition the analysis.
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1 You can do a model -- the Fischer model which is



2 completely inconsistent with the epidemiology, then



3 you have satisfied that requirement by according to



4 risk assessment conventions just seems to be



5 scientifically extraordinary.  I mean I said it



6 really --



7            DR. SHEPPARD:  What model do you suggest



8 then, Julian, with this data set --



9            DR. PETO:  Well, considering different



10 models, seeing which one is most plausible in terms of



11 the epidemiology of pleural changes in asbestos



12 exposure, and then fitting a model which is consistent



13 with the, you know, the best description how does the



14 human body react when it's exposed in this way.



15            It's not a biological model, it's an



16 epidemiological question.  You are trying to link



17 disease prevalence at different points in life to



18 duration and level of exposure.  That's what you are



19 doing.  That's all you are doing.



20            And the model is completely arbitrary.  I



21 mean the justification of the model isn't scientific



22 in any sense.  And the model that's chosen is --
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1 completely fails to affect the most elementary



2 striking factor, prevalence of LPT which goes on



3 dramatically with the passage of time after exposure



4 has ceased.



5            DR. SHEPPARD:  But there's no date on that



6 in this data set.  How are we going to address it in



7 this data set?



8            DR. PETO:  Well, that's a fundamental



9 point.  When you choose a model, I mean, that's why



10 the document should begin by saying this is an



11 amphibole.  I mean what amphiboles do to LPT and



12 cancer.  You don't choose a model on the basis of some



13 -- just out of the air.



14            You choose a model that fits the data, the



15 data -- the data on similar exposures in other larger



16 studies.  They are already  --



17           (unintelligible, multiple voices)



18            DR. PETO:  You don't develop a model on the



19 basis of data set like this.  A model is simply -- you



20 choose a model, I mean, scientifically on the basis of



21 the information.



22            DR. WALKER:  Julian, this is Katie Walker.
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1 I mean this does seem to be the fundamental question



2 though as to whether or not there is another data set



3 of Libby amphibole asbestos that is relevant.



4            DR. PETO:  It doesn't have to be Libby



5 amphibole asbestos.  Libby --



6            DR. WALKER:  Well, that's a fundamental --



7            DR. PETO:  -- amphibole asbestos differs



8 magically from some other form.  It's not -- it isn't



9 true anyway.  I mean the risk does go up going up with



10 the longer follow-up.



11            DR. SALMON:  I believe what you have just



12 said, but you have to prove it before you can make



13 that assertion.  That's the problem.



14            DR. PETO:  Goodness me, I mean, if the EPA



15 has chosen a model that's completely inconsistent,



16 both the general epidemiology and with this study, I



17 mean the longer follow-up prevalence LPT went up



18 dramatically.  I mean we won't -- any reason for



19 assuming that Libby amphibole asbestos behaves like



20 other amphiboles.



21            They only ostensible thing to do is to fit



22 models which have been developed in relation to Libby
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1 amphiboles.



2            DR. SHEPPARD:  But, Julian, we'll be



3 sending the plateau be increased to 85 percent because



4 that's what the evidence in the literature suggests



5 completely consistent with your comment.



6            DR. PETO:  But what plateau?  I mean I



7 don't understand what the plateau means.  The plateau



8 is just a plateau which then shoots up.  There's an



9 increasing curve.  I mean the idea that you can



10 partition an analysis in this way is I think just odd.



11            I mean I think the wrong models have been



12 fitted.  That's my fundamental concern with the whole



13 document.



14            DR. WALKER:  What model are you suggesting,



15 Julian?



16            DR. PETO:  That the incidence rather than



17 the prevalence is model as a function of cumulative



18 dose, for a start.  I mean the incidence rate is the



19 rate of new appearance of LPT in somebody who didn't



20 have it last year.  I mean the prevalence --



21            DR. WALKER:  And so where do you get the



22 data set from?
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1            DR. PETO:  I mean you can get some estimate



2 from the extent to which it happens in these data by



3 the gross increase in LPT between the two follow-ups.



4 I mean as I said probably 35 years ago criticizing the



5 derivation of the high dual standard for asbestos



6 based on early signs of asbestosis in relation to



7 prevalence plotted against cumulative dose and pointed



8 out in that paper in the Lancet in 1978 that you can



9 underestimate the risk by order of magnitude.



10            I mean to simply draw the graph is a



11 mistake.  Say you draw a graph which has cumulative



12 dose on the bottom axis and prevalence on the vertical



13 axis, you've assumed that the incidence is zero when



14 exposed to CC's.  When exposed to CC's, you don't move



15 along the cumulative dose axis but you do move up the



16 prevalence axis.



17            Prevalence is the integral incidence.  You



18 add incidence up to your life and that's your



19 prevalence.  You shouldn't plot a graph let alone



20 discuss what model to fit to that graph of cumulative



21 dose against prevalence.  It's just a fundamental



22 scientific mistake.  This is entailed in the very
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1 strong assumption that symptoms can't develop after



2 exposure ceased, which you know is false.



3            I don't know how else to express it.  You



4 see the point.  I mean you have got a graph of



5 cumulative dose against prevalence, and you know that



6 if cases go on developing after exposure has ceased,



7 you come back ten years later, nobody has moved along



8 the cumulative dose axis because they haven't gotten



9 any more exposure, but the graph has gone up.



10            So to fit in any line to that graph, to



11 even look at the graph, to even plot the graph is a



12 fundamental mistake.



13            DR. WALKER:  So an interesting exercise



14 that could be done would be some sort of extended



15 sensitivity analysis where one would stimulate changes



16 in response for the people that don't have LPT in this



17 data set and just randomly choose the individuals that



18 have that or potentially do it as a function of



19 exposure, and then show how that would affect the BMCL



20 as in that kind of "what-if" analysis.



21            That would be completely consistent with



22 using this data set in your suggestion and --
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1            DR. PETO:  It's not the data set.  I don't



2 understand why the model was chosen.  I mean the model



3 is just the wrong model.



4            DR. WALKER(?):  Julian, stop a minute.  It



5 seems to me sort of somewhat inappropriate to suggest



6 that we know with absolute certainty which model is



7 correct.  I mean every model --



8            DR. PETO:  What we know with absolute



9 certainty is that to even plot a graph of cumulative



10 dose against prevalence is a mistake because you know



11 that when exposure stops, the prevalence goes on going



12 up.  You don't move along the axis.  The graph is



13 wrong.  It doesn't matter what values you fit to it.



14            DR. WALKER (?):  Well, isn't that based on



15 a certain data set that you have explored in detail



16 some time ago and then --



17            DR. PETO:  What data set?  What data set?



18 The huge increase with the further passage of time



19 shows that that happens.  I mean there's studies that



20 were done 35 years ago on asbestos workers that showed



21 that happens.  You have to model incidence, not



22 prevalence.
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1            Incidence is what happens to you now as a



2 result of what's already happened to you.  Prevalence



3 is all the things that have happened to you over your



4 life added up.



5            I mean when you write down an incidence



6 model, it implies prevalence.  You can drive an



7 incidence model from a prevalence model, and you can



8 derive vice versa.  But as soon as you write down a



9 model where cumulative -- where prevalence is a



10 function of cumulative dose, that implies the very



11 strong assumption that incidence is zero after



12 exposure's ceased.



13            DR. SALMON:  But we are not using the model



14 that we are talking about to make that extrapolation.



15            DR. PETO:  But why fit the model at all



16 when you know that it's wrong?  It's just the wrong



17 model.  I mean the idea that you can just fit any old



18 model to a graph; the graph shouldn't have been drawn



19 in the first place.



20            DR. SALMON:  I think the short answer is



21 the technique of benchmark dose analysis relies on the



22 concept of fitting what you described as any old model
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1 to the actual data.  And the fact of the matter is



2 that this is a relatively arbitrary model which fits



3 the observed data of the subcohort at some level,



4 whereas in fact the models which you are arguing for



5 which have an external justification and biological



6 mechanism and/or in --



7            DR. PETO:  It's not the mechanism.



8            DR. SALMON:  -- on other cohorts in fact



9 don't fit that particular segment of data as well, for



10 reasons which are numerous but not necessarily very



11 substantial in terms of what their indications are,



12 but nevertheless they say that those models don't fit



13 the data very well.



14            DR. PETO:  The --



15            DR. SALMON:  All very well arguing that you



16 should use a model which is informed by other



17 epidemiological cohorts or biological rationality or



18 whatever, but the fact of the matter is that those



19 models don't actually fit the data particularly well



20 due to the peculiarities of the data.



21            DR. PETO:  That isn't true.  That isn't --



22            DR. SALMON:  It's what it says in the
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1 report.



2            DR. PETO:  This one does.  They account,



3 the dose increase --



4             (inaudible, multiple speakers)



5            DR. SALMON:  They are not trying to account



6 for anything with this model.  We are trying to fit



7 the data --



8            DR. PETO:  Well, you are not trying to



9 account, the observation there's an order of magnitude



10 increase in the prevalence of LPT when exposure --



11            DR. SALMON:  -- can't do anything.  That's



12 the whole point.  This is not the model to account for



13 anything.  This is a model to fit the data.



14            DR. PETO:  You don't think that's part of



15 the data, the fact that you know there was no



16 magnitude of increase in LPT between the two follow-up



17 periods.  Isn't that part of the information that you



18 have?



19            DR. SALMON:  Well, it's not part of the



20 information that we are trying to fit with this model.



21            DR. PETO:  I mean there's nothing else I



22 can say.  I just think it's scientifically
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1 preposterous but, I mean, carry on.



2            DR. SALMON:  Yes, the sense in which it's



3 deliberately scientifically preposterous because it's



4 attempting not to prejudge the numerous important



5 issues which you have raised.



6            DR. KANE:  May I make a suggestion?  We are



7 not going to resolve this particular question



8 immediately, but some of the issues that have been



9 brought on the table for discussion, namely



10 consideration of some alternate models are discussed



11 in our draft document on pages 26 and 27.  And there



12 are specific recommendations listed there.



13            So can we turn to that.  This is under the



14 charge question number 3, alternative modeling



15 approaches.  I think, Lianne, you were referring to



16 these suggestions earlier.  And here there are some



17 specific recommendations made that I don't think, but



18 I'm a little bit naive about this, would represent too



19 much additional effort on the part of the EPA.



20            DR. PETO:  But, I mean, the time since



21 first exposure is, I mean, the way the analysis is



22 done is the cumulative dosage related to prevalence,
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1 and then the RfC is calculated.  And then it's



2 followed by discussion of alternative analyses.



3            I mean the idea that you choose the model,



4 do an analysis, calculate the key results on the basis



5 of that model and then consider other alternative



6 models seems completely backwards.  I mean surely you



7 choose the model, the range of models that you want to



8 fit, and you fit the data and see how they affect the



9 conclusions.



10            I mean to simply add an uncertainty factor



11 of ten because you know the model is grossly wrong in



12 failing to allow for this huge effect just seems



13 completely peculiar.  It's not the uncertainty factor,



14 it's the result of fitting the wrong model.  You can



15 always do it in the ozone as well.



16            DR. KANE:  Lianne or Andrew?  Anyone else



17 have any suggestions about this point?  Michael?



18            DR. PETO:  My suggestion is that the EPA



19 should consider looking at models which relate



20 incidence, to the incidence of LPT, not the



21 prevalence, the rate of the appearance of new cases



22 per year, people who haven't yet got it, to cumulative
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1 dose and time since first exposure.  I mean that's the



2 natural thing to do.



3            That's the natural way to analyze any



4 epidemiological cohort with any endpoint whether it's



5 cancer or LPT or FPL.  And that's the typical way to



6 analyze data.  You have got a chronic condition which



7 develops and continues to develop many years after



8 exposure has ceased.



9            DR. KANE:  Julian, that's an excellent



10 suggestion but I don't -- we have not been -- evidence



11 that there's any such data set that could be used to



12 do that because there -- this data set has got two



13 times when x-rays were done.  That's it.



14            So there's no way that you are going to get



15 at incidence in any meaningful way in this data set.



16            DR. PETO:  No, I know that, but you have



17 got some idea of how it changed between the two



18 follow-ups.  And you have got other studies and other



19 data sets which were looking at, you know, various



20 measures of asbestosis, I mean, in which it has been



21 done.  And the observation is that the incidence



22 continues to increase after exposure's ceased.
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1            And so you should measure incidence of



2 cumulative dose, not prevalence.  And you should



3 include time since first exposure in your model.  I



4 mean you go get Jeff Berry's paper in the New York



5 Academy of Science in 1979, there's a whole volume on



6 the big meaning/meeting (?) of asbestos.  And Jeff



7 Berry had an analysis which showed just how wrong his



8 previous analysis on which the two-fiber standard was



9 based had been when you looked at it this way rather



10 than that way.



11            And that's exactly what he did in 1970.  He



12 plotted a graph of cumulative dose against prevalence.



13 It was early signs of asbestosis.  And the two-fiber



14 standard was based on it.  And when he analyzed the



15 six-year follow-up in the same cohort and looked at



16 the incidence, he found that the earlier conclusions



17 were wrong by a vast factor.



18            DR. SHEPPARD:  I wanted to bring up a



19 different point.



20            DR. PETO:  Can I just say in relation to



21 this point before we leave it, exactly the same issue



22 replies in relation to mesothelioma.  I mean the
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1 reason for choosing a model for mesothelioma, of



2 course you can't develop a model for mesothelioma



3 based on seven cases or whatever it is.



4            You have to look at the enormous body of



5 evidence on what the epidemiology of mesothelioma is



6 and choose the model that you fit on that basis.  I



7 mean it's mad to do anything else and completely



8 disreputable.  I mean --



9            DR. KANE:  Lianne, you had some other issue



10 to raise.



11            DR. SHEPPARD:  Yeah.  I'm relooking at this



12 and I'm noting that we are only talking about



13 including time since first exposure in as a separate



14 covariant, and there's no real mention in this



15 response about alternative exposure metrics that would



16 sort of -- sort of naturally include time since first



17 exposure in the calculation of the exposure metric.



18            And, um, I am trying to remember now where



19 that might have come up in our response.  I know we've



20 had -- we had considerable conversation about that at



21 the meeting and a little bit afterwards in terms of



22 the recommendation of the group that talked about the











ea1bfdd6-6a95-4455-97da-9f6005d388ac



LIBBY AMPHIBOLE ASBESTOS REVIEW PANEL MEETING
5/1/2012



800-292-4789 www.merrillcorp.com/law
Merrill LAD



26 (Pages 101 to 104)



Page 101



1 RfC.  And I'm wondering if we should incorporate that



2 a little bit better into this response.



3            DR. LIPPMANN:  This is Mort.  Let me speak



4 up for Julian, if that's necessary.  I think he's



5 absolutely right.  I think there's a consensus, and



6 tell me if I am wrong, that we should consider Libby



7 amphibole to be another amphibole that has similar



8 biological response as the other amphiboles.  And the



9 mineralogists have done us sturdy by telling us that



10 only certain things are true amphiboles.



11            Now, if you take that to be true, then



12 there's a lot of literature, as Julian suggests, about



13 the progression of the diseases without further



14 exposure.  And it's entirely appropriate to look at it



15 that way if not as the only way to look at it, at



16 least as a way to look at it.



17            DR. SHEPPARD:  So following up on Mort's



18 comment, that might suggest that one of the things



19 that could be done to substantiate the estimate of the



20 RfC is to suggest that the further increase in



21 incidence would suggest if anything that the RFP would



22 be lower, would presumably be lower.
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1            DR. SALMON:  I think there's a couple of



2 things to be said about this question of comparing



3 with other amphiboles.  I think we've come to a pretty



4 solid conclusion, you know, from reading the analysis



5 of the data that in terms of the hazard identification



6 we are saying that Libby amphiboles look very much



7 like other amphiboles.  But we also, for the purposes



8 of this report, for the EPA's report we need to have



9 an estimate of the carcinogenic and non-cancer



10 potency.



11            And it's not automatically established that



12 because the mechanism and behavior of the material is



13 similar to other amphiboles, it's not automatically



14 established that the potency is similar.  Certainly



15 when you are talking about carcinogenic potency, for



16 which we do have a number of exponential materials,



17 there has been alleged to be rather considerable



18 variation in the potency, although nobody's arguing



19 that the mechanism and general behavior is different.



20            So I think that we have to get to the point



21 of establishing as in fact this -- the cancer analysis



22 by EPA shows that in fact Libby asbestos not only
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1 looks like other amphiboles from a mechanistic



2 standpoint but also looks like other amphiboles from



3 the point of view of the degree of carcinogenic



4 potency.  It's definitely in the same ballpark as the



5 other amphiboles.



6            That is an independence and very important



7 observation which can then, you know, in follow-up



8 they use, you know, both to inform further studies of



9 the potency of other amphiboles and also in turn



10 perhaps to include Libby asbestos as part of the



11 overall amphibole picture.  But the thing is that we



12 have to make that step first and say we are in the



13 same ballpark.



14            It's not a given until we actually have



15 done an analysis which establishes -- (inaudible,



16 someone coughing) -- and that's important both for the



17 cancer number and also for the non-cancer number for



18 which we don't in fact have very much in the way of



19 other precedence.



20            DR. LIPPMAN:  Well, not entirely so.  And



21 pneumoconiosis certainly progress after the end of



22 exposure.
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1            DR. SALMON:  I'm not saying that we don't



2 have precedence for the mechanism.  I'm talking about



3 the actual numeric or potency or the value of the RfC,



4 if you like.  That's where we are on somewhat thin



5 ground in making comparison with other asbestos



6 type --



7            DR. LIPPMANN:  Amphiboles are a cause of



8 pneumoconiosis.  That's well established.



9            DR. SALMON:  Oh, yes.  No.  That's not



10 what -- that's not what I am disagreeing with at all.



11 I'm saying that we are on strong ground in making that



12 qualitative comparison.  It's the quantitative



13 comparison that needs to be established.



14            DR. PETO:  But that's exactly what I'm



15 suggesting, that you choose a model on the basis of



16 other evidence.  One of the components in that model



17 is the potency, which is the single parameter related



18 to the type of fiber you are studying.  And fitting



19 that model, you estimate the potency.  That's exactly



20 what I'm suggesting.  But my --



21            DR. SALMON:  -- Phase 2.  We are still at



22 Phase 1 of establishing whether we are in the right
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1 ballpark.  And I think this first analysis does that.



2 It immediately opens the door to doing other things,



3 including exactly what you are talking about, but we



4 have to do this first.



5            DR. PETO:  Do what first?



6            DR. SALMON:  We have to get an independent



7 estimate of the -- both the qualitative analysis and



8 also quantitative analysis to establish --



9            DR. PETO:  Well, the thing is the Michaelis



10 model is fitted.  And the RfC is calculated.  What I'm



11 saying is that a more plausible model should have been



12 fitted for that calculation.



13            DR. SHEPPARD:  But, Julian, you are not



14 giving us any specific suggestions based on the data



15 that we have to analyze.



16            DR. PETO:  Well, the incidence of RfC is



17 proportional to the cumulative dose, for example.



18 That relinquishes any increase in prevalence once you



19 stop exposure.  I'm not saying that's the right model



20 but that, I mean, the fundamental point is you should



21 model the incidence, and the model should include time



22 since first exposure.
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1            The minimal picture included cumulative



2 dose and time since first exposure.  And it's a



3 question of looking at the literature on non-cancer



4 effects of amphiboles to see what else there is on it.



5 But, I mean, those are the two, I mean, the simplest



6 analysis would relate the incidence rate to the



7 cumulative dose.



8            DR. SHEPPARD:  Where are you going to get



9 incidence from in this data set?



10            DR. PETO:  You don't need to.  The



11 prevalence is the integral of incidence.  So when you



12 look at the prevalence in an individual, the



13 particular time after first exposure, you integrate.



14 I mean it -- cumulative dose, multiply it by sort of



15 linearly increasing -- the prevalence goes up linearly



16 if the incidence is constant.



17            The prevalence is implied by the incidence.



18 But the incidence is the rate of appearance in new



19 cases.  By modeling the prevalence of the function of



20 cumulative dose, you've assumed that it's zero, the



21 incidence is zero, which we know is wrong.  And you



22 shouldn't model prevalence.  You should never model
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1 prevalence.



2            If you model incidence, then in any case



3 you've got the prevalence data.  You work out what



4 your incidence model implies for the prevalence that



5 you are observing.  But you don't sort of graph a



6 prevalence against cumulative dose which you know is



7 wrong before you even draw the graph, let alone what



8 model you fit to it.



9            DR. KANE:  Well, to me not being an



10 epidemiologist, I am not clear about how EPA would go



11 about doing this.  And we have to be clear if we are



12 going to recommend that EPA do it.  And Lianne is



13 raising some questions about whether it can be done



14 with this data set.



15            Does anyone else have any insights about



16 this?  Can we derive incidence from the this set?



17                        -  -  -



18    (Discussion off the Record, Phone interruption)



19                        -  -  -



20            DR. KANE:  Who's on the line?



21            FEMALE SPEAKER:  This is Ricia.  I had to



22 get off the phone for a moment.  I was about to call
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1 back, but evidently my phone called you back.



2            DR. KANE:  I'm sorry, what is your name?



3            FEMALE SPEAKER:  Ricia Patraf (sp).  I



4 already signed in earlier.



5            DR. WONG:  Is one of the registered



6 participants.



7            FEMALE SPEAKER:  Right.



8            DR. KANE:  All right.  Fine.  Can we get



9 back to Julian's question and my question to the other



10 members of the panel.



11            Is it possible to derive incidence from



12 this data set?



13            DR. PETO:  Can I just comment on what I



14 mean.  Depending on the form of the employment



15 histories, if you have the date of first exposure and



16 you have some idea, I mean, you know that the



17 cumulative doses were accumulated a long time before



18 the last follow-up, you can certainly, I mean, you



19 don't know exactly what the pattern of exposure was



20 over time, but you can work out a pretty good



21 approximation for each individual based on that sort



22 of model by assuming, for example, that the cumulative
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1 dose was accumulated by sort of, I mean, well, you can



2 make what assumptions you like about what the actual



3 pattern was.  It's not going to make a huge



4 difference.



5            But for an individual who is observed 40



6 years after first exposure with a cumulative dose of



7 X, then you know if you -- if you -- what the



8 incidence rate is with or without a lag in relation to



9 cumulative dose, you can calculate what their



10 prevalence ought to be.  And the only -- and the



11 variable is the constant, I mean the constant -- the



12 potency constant for that type of asbestos.



13            So you basically accumulate those.  You put



14 those into boxes and you choose your potency factor so



15 there's an expected or equal.  I mean that's the



16 method.  It's very straightforward.  You can do it



17 more or less with more or less complexity.  You can



18 make various different assumptions about the actual



19 pattern over time over which a cumulative dose was



20 accumulated.  But that's based on employment records



21 anyway, so I think you have got the data exactly for



22 what you need.
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1            DR. KANE:  Mort, do you think as an



2 industrial hygienist that data is available or



3 reliable for this kind of thing?



4            DR. PETO:  Before you answer that, can I



5 just say how would the cumulative dose be calculated?



6 What was the form of the employment records from which



7 the cumulative doses were calculated?  There must be



8 an effect boils down to a cumulative dose of, you



9 know, accumulated in each year of employment.  I mean



10 how else do you calculate that.  So you have got to



11 estimate it.



12            DR. LIPPMANN:  It's likely that such data



13 exists.  One has to look.



14            DR. WOSKIE:  Hi.  This is Susan Woskie.



15            DR. KANE:  Yes, Susan.



16            DR. WOSKIE:  That certainly does exist that



17 what's used in the modeling is the cumulative exposure



18 of the 118 workers that began work in 1972.  So, I



19 mean, the availability to do that, it's available.



20 Beyond that I can't -- whether (inaudible, phone



21 noise) -- make a bad, calculated incident somehow.  I



22 just don't know.
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1            DR. PETO:  You don't calculate incidence.



2 You know whether somebody has it or not.  Therefore,



3 you have got, I mean, if you fit a model which



4 predicts a certain incidence pattern over somebody's



5 life as a result of their exposure history, then the



6 only variable is the unknown potency factor.



7            I mean just as the simplest example, as I



8 said, you can see they had constant exposure for ten



9 years, then you observe them 30 years later, then you



10 have got a cumulative dose.  You've estimated the



11 exposure level, so you have got their cumulative



12 exposure, their cumulative exposure times their



13 potency is that component.



14            And under the simplest model, the incidence



15 is proportional to that.  So the prevalence is just



16 that multiplied by the 40 years of follow-up.  And you



17 make a little bit of allowance for, you know.



18            DR. WOSKIE:  I guess, you know, I would



19 have to defer to the epidemiologist here, but I



20 thought one of our recommendations was examination of



21 other models like a dichotomous hill model which



22 allows the slope to be estimated, which is what you
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1 are talking about, isn't it, the potency factor?



2 Isn't that essentially what that is then?



3            DR. SALMON:  Well, the problem is that if



4 we are estimating an RfC, for instance, then the



5 business of assuming a constant slope kind of



6 undermines the whole process because, you know, the



7 constant slope idea works for cancer because that's



8 the underlying assumed dose response characteristic.



9            For the RfC you have to fit something like



10 the hill model or what -- or some such model to, you



11 know, to identify a safe dose or least -- (inaudible)



12 -- substantially safe dose.  So it's difficult to use



13 these linear type models in an RfC context.  That's



14 part of the problem.



15            DR. PETO:  The RfC is calculated as a risk



16 of ten percent, not zero risk.  I mean you are on the



17 threshold.



18            DR. SALMON:  That's one of the things we



19 have to argue about, of course.



20            DR. PETO:  That's been done.  And you can



21 obviously do that, which is what's been done anyway.



22 There are difficulty --
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1            DR. SALMON:  There are things that you can



2 do, but they become even more contentious when you are



3 trying to fit that into a linear model than they are



4 with one which at least considers the concept that



5 there may be such a thing as a safe dose.



6            DR. PETO:  But you are calculating, I mean,



7 a safe dose hasn't been calculated.  A sort of



8 acceptable limit has been calculated.  Surely that's



9 what was done in this case.  It wasn't a threshold



10 model that was fitted.



11            DR. SALMON:  Actually, kind of, but it --



12 it doesn't make the same assumptions as the linear



13 model would.  I think the point I'm making, it's more



14 difficult -- I'm not saying it's impossible.  It's



15 more difficult to accommodate a linear model in the



16 concepts of -- (inaudible) -- RfC.  That's all I was



17 saying.



18            DR. KANE:  Well, the recommendation that is



19 written in our draft report seems to be to me fairly



20 clearly stated at the top of page 27 in lines 1



21 through 8.  And how is that different from what Julian



22 is suggesting?  Or does it help to alleviate some of
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1 Julian's concern?



2            DR. SHEPPARD:  My understanding is that



3 this response is all based on prevalence model and



4 direct analysis of the data.  What Julian is



5 suggesting is a transformation of the data based on



6 certain assumptions in order to look more directly at



7 an incidence or to derive the model based on



8 assumptions about an incidence model that then you can



9 use the prevalence model.



10            That would involve certain assumptions that



11 are probably not directly evaluated.  We don't have



12 very good ability to evaluate in this data set, so.



13            DR. PETO:  The model has been fitted,



14 assumes that the incidence is zero after it's finished



15 to cease, which is wildly wrong.



16            DR. SHEPPARD:  So one very --



17            DR. PETO:  -- as soon as you write the



18 equation down, you are making an assumption.  As soon



19 as you plot a graph, you have made an assumption.



20            DR. SHEPPARD:  So that would be a useful



21 thing I think to state that this model, this



22 prevalence model assumes no additional incidence
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1 afterwards.  And, if anything, that means that this



2 model understates the risk.  It -- excuse me.  It



3 overstates the risk.  I always get that backwards.



4            This model, if anything, this is less



5 protective of public health than it should be because



6 there's likely to be more incidence in this population



7 than is reflected in the data set or in the modeling.



8 So that seems like a useful addition that we could



9 make in our recommendations, that because of this



10 assumption of no additional incidence after -- after



11 the data have been assessed, that the RfC if anything



12 is less protective of public health than it should be.



13            DR. LIPPMANN:  This is Mort again.  It's



14 certainly true that for pneumoconiosis-producing dust,



15 the internal dose keeps on going because a quartz or a



16 fiber doesn't just disappear.  It continues within the



17 tissue to stimulate the biological response.



18            DR. SALMON:  I think it's important that we



19 do put that caveat in as you mentioned.  I mean it's



20 based on very legitimate sources of information



21 outside of the data set we are specifically looking



22 at.  And I think it also plays into the later
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1 discussion about the justification for the data.



2            DR. KANE:  So, Lianne, you proposed that we



3 must add a statement somewhere, perhaps under the



4 recommendation to include another bullet on page 27,



5 lines 12 through 16, that the model that EPA used



6 based on prevalence of LPT assumes that there is no



7 progression or additional incidence after --



8 (inaudible) -- of exposure.



9            DR. PETO:  So, this is Julian.  Am I on?



10            DR. KANE:  Yes, you are on.



11            DR. PETO:  That fact is obvious in the



12 report.  But as I say, the RfC is calculated, and then



13 in discussing uncertainties, that area is



14 acknowledged.  And it states there's an uncertainty



15 factor of ten is -- this is a major reason for



16 assigning a database uncertainty factor of ten.



17            I haven't got a database uncertainty



18 factor.  I call it, well, uncertainty is the wrong



19 word.  The model is wrong.  But, I mean, it's on page



20 5, straight 45 of the report Section 5.3.3 just means



21 to me extraordinary you can't get the RfC, and then



22 three pages later say the model is totally wrong
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1 because it fails to acknowledge this enormous effect.



2            DR. SALMON:  This is the only one that



3 plays into the database uncertainty factor.



4            DR. PETO:  I know.  But what I'm saying is



5 it's silly to fit a model that is wrong and then



6 modify the conclusions.  You just fit a model which is



7 more plausible to start with.



8            DR. SALMON:  Unfortunately, we don't have



9 divine inspiration to know what the right model is.



10            DR. PETO:  Well I've just told you what a



11 better model is.  I mean whether it increases



12 linearly, whether incidence varies over time giving



13 you good cumulative dose, I don't know.  Maybe Mort



14 knows whether other data address that issue.  But the



15 model that has been fitted is grossly wrong.  There's



16 blatant reasons.



17            DR. SHEPPARD:  So, Julian, you have made an



18 important point.  And I think if you can give very



19 specific direction that I would embrace, and I imagine



20 EPA would embrace as well, that exactly how to do the



21 modeling in this data set that you are suggesting,



22 that would be valuable.  But for purposes of moving
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1 forward with respect to the report and helping to



2 resolve this, I think that what I would suggest is in



3 our recommendations we include a bullet that is



4 something of the form, this is what I've drafted now,



5 we can tweak the wording, incorporate a caveat that



6 the model is based on prevalence of LPT and assumes no



7 additional incidence in the future.  It suggests the



8 RfC is not adequately protective of public health.



9            DR. PETO:  Yes, but the specific suggestion



10 is that the -- a more plausible model should have been



11 used for calculating the RfC.



12            DR. SHEPPARD:  But I don't know how to --



13            DR. PETO:  Not for discussion of



14 uncertainty factors afterwards.



15            DR. SHEPPARD:  Well, we are not on the



16 uncertainty factor question, Julian.



17            DR. KANE:  That doesn't come up until page



18 30.  We are only on page 27.



19            FEMALE SPEAKER:  But he's right in the



20 sense we are trying to account for this, it is in his



21 view of an error in judgment here we are making



22 earlier on, so I sort of understand where he's going
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1 with that.  But I'm just thinking we might be able to



2 deal with it more explicitly if Julian could give us



3 an alternative approach that would show us really how



4 big the difference is between this model based on the



5 prevalence and a model based on incidence and what



6 assumptions that entails.



7            DR. SHEPPARD:  Yeah.  That has to be laid



8 out quite clearly.  This is basically a descriptive



9 model based on a prevalent data set is clearly limited



10 but it's useful.  And I think that is the way to view



11 it.  It's clearly limited but it's useful.



12            That doesn't mean we can't do better.  That



13 doesn't mean we shouldn't do better.  But we -- but it



14 already is providing a useful measure for moving



15 forward and based on our scientific understanding that



16 if anything it's not adequately protective of public



17 health.  And that -- we incorporate that and then we



18 can figure out how to move forward with more specific



19 direction in the future, but -- and it needs to be



20 more concrete than it is so far.  And I would embrace



21 getting that from you, Julian.



22            FEMALE SPEAKER:  I have another point of
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1 clarification on language with EPA or to the SAB



2 board.  In truth of what our judgment is about what's



3 adequately protective or not, I mean, aren't we really



4 supposed to be making more neutral (inaudible)



5 decision about whether risks are overestimated or



6 underestimated, and the level of risk that EPA



7 determines as adequate for protect -- public health is



8 really their decision, not ours?



9            DR. VU:  This is Vanessa.  I just want to



10 point out that, you know, the charge of the Science



11 Advisory Board is to provide science advice.  So as



12 much as you can review the agency scientific document



13 and point out your scientific comments with regard to



14 whether the Agency's analysis is scientifically sound,



15 and I know that from now and then the SAB tends to



16 point out some comments about policy, but it has to be



17 the science inform the policy choice.



18            And the agency will make that policy



19 choice, but it's important that you, as a SAB panel,



20 you point out the scientific soundness of your advice.



21            DR. SHEPPARD:  Yeah, I apologize for that,



22 what may seem value laden.  I just wanted to make sure
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1 I got the direction right.



2            In the comments it wasn't really about



3 making a value judgment.  It's about making sure that



4 it's clear that if anything the RfC is potentially too



5 high based on the scientific understanding.



6            FEMALE SPEAKER:  That's already -- yeah.



7            DR. SHEPPARD:  Yeah.



8            MALE SPEAKER:  -- comments from EPA?



9            MR. BUSSARD:  Just a couple thoughts.  One



10 is I don't think I would say the model assumes



11 prevalence didn't increase, but the model is not



12 trying to model such an increase.  There is a



13 discussion on 5-38 of the document trying to look at



14 some other sources of data to get a sense of how much



15 prevalence appears to increase over time from other



16 exposures that are close to environmental exposures.



17            I mean I think part of the question you are



18 wrestling with is is it okay to model this data and



19 then use data not from this data set to say how does



20 this prevalence change, or if you can follow people



21 for longer, or I think Dr. Peto is arguing is there a



22 way to take a model form that reflects other data and
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1 applies to this data set but given the sparsity of



2 observations in the data set.



3            So just to recap, I don't think we are



4 assuming the prevalence doesn't increase, we are just



5 not trying to model that given the data set.  And then



6 the question is how to take into account information



7 from outside this data set as to how prevalence



8 changes over time, whether to do it inherently in the



9 model or whether to do it after we have the results



10 without trying the models out.



11            DR. PETO:  Can you hear me?



12            DR. KANE:  Yes.



13            DR. PETO:  I mean surely you have to put it



14 in the model.  I mean how can you even ask the



15 question.  You can't fit a model which you know is



16 wrong and then discuss how you should modify your



17 predictions.  I mean the predictions are a consequence



18 of the model.



19            And the adjustment for lifetime exposure is



20 a consequence of the model.  The effect of childhood



21 exposure is a consequence of the model.  The model



22 will make all those predictions.  I mean you can't
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1 produce a model that does that.  You can't fit a model



2 which is wrong and then add factors to allow for it,



3 multiply it by 70 over 54 or something.



4            I mean it's completely unreasonable.  It's



5 not the way to do science.



6            DR. SHEPPARD:  Well, Julian, all models are



7 wrong.  All models are wrong.



8            DR. PETO:  Yeah, but some are wronger than



9 others.  We know that.  I mean Einstein was better



10 than Newton, but Newton wasn't bad.  I mean clearly



11 you do the best you can.  But, I mean, this model is



12 not the best you can.



13            DR. SHEPPARD:  But it's just that there's



14 not much data support.  I mean that's the other



15 concept that we need to bring in in terms of this



16 discussion.  You can't -- if there's not enough data



17 support to fit a rich model, then you are going to



18 have a fit an incorrect model that is then useful.



19            DR. PETO:  You have to fit a model with a



20 model incidence, not prevalence.  You have to keep



21 prevalence from it.  They keep saying it because it's



22 a fundamental --
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1            DR. SALMON:  The model predicts -- the



2 whole point of the exercise in using this approach is



3 to keep the base -- is to not consider the models to



4 be making any predictions outside of the range of the



5 data to which it's fitted.  That model --



6            DR. PETO:  Neither.



7            DR. SALMON:  -- that model is not



8 considered to be predictive of what's going on outside



9 of the range of the data either in time or exposure



10 levels to which it's been fit.  That's the whole point



11 of a benchmark method.



12            DR. PETO:  You should abandon the benchmark



13 method then.  I mean you ought to choose models which



14 you think are likely to fit the data outside the range



15 of observation obviously.



16            DR. SALMON:  The benchmark method was



17 chosen to replace previous attempts to fit supposedly



18 biologically or epidemiologically accurate models.  It



19 was because those specific models have been screwing



20 up so badly, and it was felt overall necessary to



21 retreat to a method which didn't make so many



22 contentious assumptions.
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From: Katherine Walker
To: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: Revised comments on SAB LAA report
Date: 05/07/2012 03:18 PM



These changes are fine with me.  I’ll let the others weigh in but they’re not too controversial!
 
This has been very challenging.  This group is coming from very different perspectives and degree of
familiarity both with the details of the Libby cohort data, with the risk analysis process, and with
the Libby AA risk assessment itself.  I would have preferred that we back up, start with the Risk
Assessment document again, and make sure everyone was really grounded in what had been done.
 
Katy
 



From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov] 
Sent: Monday, May 07, 2012 3:01 PM
To: Katherine Walker
Cc: Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov); David_Kriebel@uml.edu;
Julian.Peto@lshtm.ac.uk; Pennell, Michael; SandP8
Subject: Re: Revised comments on SAB LAA report
 



Katy et al.,



Thank you all for your hard work to come to this revised responses.



I have made a few minor edits. Please review and get back to me ASAP before I post your memo.
Thank you very much.



(See attached file: dw Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)



Diana



Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer
USEPA
Science Advisory Board Staff Office
MC: 1400R
1200 Pennsylvania Ave, N.W.
Washington, DC 20460



Phone:(202) 564-2049



Katherine Walker ---05/07/2012 02:34:52 PM---Diana: Let me know if these instructions are now
clear.



From: Katherine Walker <KWalker@healtheffects.org>
To: Diana-M Wong/DC/USEPA/US@EPA
Cc: SandP8  "Pennell, Michael"  <mpennell@cph.osu.edu>, "Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)" <Andy.Salmon@oehha.ca.gov>, "Julian.Peto@lshtm.ac.uk" <Julian.Peto@lshtm.ac.uk>,
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"David_Kriebel@uml.edu" <David_Kriebel@uml.edu>
Date: 05/07/2012 02:34 PM
Subject: Revised comments on SAB LAA report



Diana:



Let me know if these instructions are now clear. 



Katy



Katherine D Walker, ScD
Senior Scientist
Health Effects Institute
101 Federal St. Suite 500
Boston, MA 02110-1817



Fax: +1-617-488-2335



www.healtheffects.org
(See attached file: Libby SAB Report revisions_IUR_ May 7 2012_revised.docx)
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From: Katherine Walker
To: SandP8; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA (Andy.Salmon@oehha.ca.gov);



Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: REVISED DEADLINE: EPA Questions and Remarks - Libby Charge Questions IIIB 1_2_ 3 and 5
Date: 05/03/2012 03:05 PM



Hi All:
 
My apologies for the multiple emails.  Diana – rightly so – has suggested that I make clearer that all
we are looking for is the few lines, bullet point or paragraph that clarifies, by page and line
number,  the disputed language in the draft report I have outlined in my previous emails.  EPA is
not looking for a re-write of our section of the report. 
 
Just clear advice on the 3 issues 1) independence assumption 2) model selection and 3) “full”
uncertainty analysis.
 
Katy
 
 
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 2:51 PM
To: 'SandP8'; 'scott@ramas.com'; 'Pennell, Michael'; 'Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov)'; 'Julian.Peto@lshtm.ac.uk'; 'David_Kriebel@uml.edu'
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: REVISED DEADLINE: EPA Questions and Remarks - For our subgroup - Libby Charge
Questions IIIB 1_2_ 3 and 5
Importance: High
 
Hi All:
 
Diana has just informed me that she needs to post our revisions to the SAB report on Monday
morning by 9AM or so.
This means that the Monday times I suggested will be too late.
 
We will need to have the call with as many people as possible TOMORROW – Friday  -  I have a
preference for the Noon to 1 time slot given other commitments.
 
Mike Pennell – I know that you have said you cannot be available on Friday, so please send in
writing any specific suggestions today or tomorrow.  Barring that, I’ll try to do a last revision on
Sunday night.
 
Thanks all.
 
Katy
 



From: Katherine Walker 
Sent: Thursday, May 03, 2012 12:17 PM
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To: 'SandP8'; scott@ramas.com; Pennell, Michael; Salmon, Andy@OEHHA
(Andy.Salmon@oehha.ca.gov); Julian.Peto@lshtm.ac.uk; David_Kriebel@uml.edu
Cc: Diana-M Wong (Wong.Diana-M@epamail.epa.gov)
Subject: RE: FW: EPA Questions and Remarks - For our subgroup - Libby Charge Questions IIIB 1_2_
3 and 5
 
Hi all:



We are specifically  charged with Libby Charge Questions IIIB 1_2_ 3 and 5 and the EPA’s
requests for clarification.  Although some of the issues we’re charged with are also linked to
discussions we had the other day  -- whether and to what extent the larger amphibole
asbestos literature should be brought to bear on the Libby Risk Assessment – we need deal
with them within the context of the development of the IUR.



I’ve laid out the questions before us below, but first…



I would like to make sure that we are in basic agreement about the goal of the risk assessment
and our job in this enterprise.  While ultimately of course EPA wants to develop an
inhalation unit risk (IUR) that meets their policy criteria for protectiveness, our job is, ideally,
to help them estimate the “true but unknown” risk associated with an increased unit of
exposure including with what error or uncertainty we know it.   EPA can presumably make
an informed choice about how protective their selected IUR is, without unwittingly missing
some major underestimation of the risk, or needlessly compounding a lot of conservative
assumptions so the level of protection is more extreme than they think it is.



In various panels U.S. NAS has suggested to EPA that they improve the scientific
underpinnings of their IRIS assessments and in the case I’m most familiar with (air
pollution), to improve their characterization of uncertainty.  As we’ve heard in the
discussions from the panel, and from the public comments, scientists aren’t necessarily going
to agree on interpretation of the science.



But we do have to decide what we can agree on and what advice we can give to EPA.



The issues are:



1)     P33 IUR Question 1. The assumption of independence of mesothelioma and lung
cancer.    I think we’re close (if we can answer the questions from a previous email)
and this is likely a smaller issue than that of model selection and uncertainty analysis.



2)     P33 IUR Question 1.  Second paragraph on model selection/uncertainty. ( This relates
also to the broader question of whether and what to request from EPA in terms of
uncertainty analysis (next question)). 



a.      In their request for clarification EPA has asked, inter alia, “If after review,
EPA finds that a limited number of models are both plausible and appropriate
to the data, would a discussion of the models considered and their suitability,
and the use of at least one additional model, meet the recommendation to
address and illustrate model uncertainty?”



                                                    i.     It appears that EPA is agreeing to a discussion of alternative models and
the rationales for them.











                                                  ii.     The real question is the second part on whether use of one model is
sufficient to address and illustrate model uncertainty. What do you
think?



b.     In the second part of the paragraph, the EPA asks whether the list we provided
are proscriptive or whether there are other models to be considered?



                                                    i.     Can we agree that we were not being prescriptive but illustrative? 



                                                  ii.     Can we give specific examples of other models that should be considered
that have not?



                                                iii.     OR, can we agree on a set of criteria by which they might consider
alternative models (e.g. prior experience in appropriate (to LAA) data
sets; biological plausibility; statistical fit criteria, others? )  Do these
differ from what EPA has attempted to do already?



3)     Diana Wong asked that we discuss and decide on several specific suggestions that
Scott Ferson included in his most recent comments before we get on the call on
Tuesday.



a.       P 13-14 of compiled comments.  We discussed at the meeting  the suggestion
that EPA consider analyzing the full Libby worker cohort including hires
before 1959. Scott has suggested addition of a paragraph.  As you may recall,
we did get push back at the meeting from the industrial hygienists who did not
think there was enough information to assign exposure estimates. 



                                                    i.     Please review Scott’s recommendation.  My question to Scott and to the
panels is 1) whether or not there is sufficient information about job
categories or concentrations that the interval exposure estimates would
not be “vacuous” .



                                                  ii.     how the interval statistics to characterize exposure would be incorporated
into the epidemiologic models. 



4)      “Full uncertainty analysis” for the IUR – what is it that we really are asking EPA to
do?



a.      We’ve asked for the treatment of model uncertainty.  And the question above
which is essentially about the data set used, so how are we defining a full
uncertainty analysis in the context of developing an IUR?



                                                    i.     Scott Ferson has suggested language for p 38 line 5 “The sensitivity
analysis could actually be a full uncertainty analysis (albeit not a
probabilistic one) if it were constructed to be integrated,
comprehensive with respect to the variety of uncertainty sources
identified as important, and quantitative in the sense that the ranges of
values and model options are propagated jointly.  Given that a
probabilistic uncertainty analysis would be onerous at this point, do we
want to recommend—as we explicitly did during the meeting in
Washington—that they undertake a (non-probabilistic) uncertainty











analysis with these features?”
b.     What I am unclear on is that EPA is essentially undertaking a model selection



and fitting process -- subject to sensitivity analyses about exposure primarily –
in order to estimate the C-R relationships (slopes) and from those to develop
their IUR (for meso and lung cancer). 



                                                    i.     Scott – can you be more specific how, in this epidemiologic setting, we
can do a joint and integrated uncertainty analysis?  Such that EPA
would come up with an interpretable distribution or informative set of
bounds on the



Please consider these questions and respond to all via email.  I will also look to set up times
for a conversation.



 



Katy
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From: Angela Nugent
To: Solomon, Gina
Subject: Re: Member comments on Libby
Date: 09/25/2012 10:55 AM


Thanks for your note, Gina.  For some reason, the biggest email group didn't get
sent the email yesterday.


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Solomon, Gina" ---09/25/2012 10:47:21 AM---Hi Angela, I never received
anything. Were those sent out? It would be helpful prior to the call.


From:    "Solomon, Gina" <Gina.Solomon@ucsf.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 10:47 AM
Subject:    Member comments on Libby


Hi Angela,
I never received anything. Were those sent out? It would be helpful prior to
the call.
Thnks
-Gina
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From: Angela Nugent
To: Daniel, Terry C - (tdaniel)
Subject: Thanks for your QR comments for asbestos (no other msg)
Date: 09/20/2012 02:01 PM


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Daniel, Terry C - (tdaniel)" ---09/20/2012 01:57:02 PM---Attached are some
written comments for the QR of the LAA assessment review. TD


From:    "Daniel, Terry C - (tdaniel)" <tdaniel@email.arizona.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 01:57 PM
Subject:    QR comments for asbestos


Attached are some written comments for the QR of the LAA assessment
review.


 
TD
Terry C. Daniel 
Emeritus Professor of Psychology and Natural Resources
University of Arizona[attachment "QR review form.docx" deleted by
Angela Nugent/DC/USEPA/US] 
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From: Deborah Swackhamer
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: Please review and certify quality review minutes for September 25, 2012 - Libby and STAA
Date: 10/08/2012 01:32 PM


Angela,,


as always, excellent minutes. I certify them for posting in their current form.


many, many thanks,
Deb


On Tue, Oct 2, 2012 at 8:16 AM, Angela Nugent
<Nugent.Angela@epamail.epa.gov> wrote:


Hi Deb,


Here are the last set of draft minutes from our eventful teleconference. Please let
me know if you have any comments and if you can certify them.


I hope you're off doing something fun/exciting. We're waiting for the new FY to gear
up. (See attached file: Minutes-09.25.12 draft-10.02.12.doc)


Best,
Angela


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



mailto:dswack@umn.edu
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-- 
Deborah L. Swackhamer, Ph.D.
Co-Director, Water Resources Center  http://wrc.umn.edu
Professor, Hubert H. Humphrey School of Public Affairs  http:/hhh.umn.edu
Professor, Environmental Health Sciences  http://enhs.umn.edu


email: dswack@umn.edu
mailing address:
Water Resources Center
173 McNeal Hall
1985 Buford Avenue
University of Minnesota, St Paul, MN, 55108


612-625-0279 phone
612-625-1263 fax



http://wrc.umn.edu/

http://hhh.umn.edu/

http://enhs.umn.edu/

mailto:dswack@umn.edu






From: Costel Denson
Reply To: cddenson@UDel.Edu
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Quality Review of Libby Amphibole
Date: 09/23/2012 12:18 PM
Attachments: Quality Review Libby Amphibole.docx


Angela,
 
I have attached my review to this e-mail.
 
Cos Denson



mailto:cddenson@UDel.Edu

mailto:cddenson@UDel.Edu
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Responses to Quality Review Questions


Toxicological Review of Libby Amphibole Asbestos


Costel D. Denson


General Comments.  This report deals with a wide range of issues and questions around a topic of profound importance.  The report is extremely well organized and written, especially so in view of the array and breadth of the charge questions.


1. Were the charge questions adequately addressed?  Yes, the charge questions were all adequately addressed.


2. Are there any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report? There were no errors or omissions that this reviewer identified, though human health and risk assessment are not a specialty or area of expertise for this reviewer.


3. Is the draft report clear and logical?  A wide range of topics and issues are dealt with here.  A superb effort in writing this report has resulted in a report that is clear and logical.


Are the conclusions drawn or recommendations provided supported by the body of the report?  A firm foundation has been laid for supporting the conclusions drawn and recommendations provided in the report.
















From: Angela Nugent
To: JGiesy@aol.com
Subject: Re: Public comments and list of registered speakers for SAB Quality Review, S...
Date: 09/25/2012 08:01 AM


Thanks for letting me know, John.  I try to keep track of whether we have a quorum, and this is a significant quality review for sure.


I appreciate your making the SAB a priority.  I hope you appreciate your colleague's visit and find a quick, safe escape from the avalanche.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ JGiesy---09/24/2012 07:21:44 PM---Angela:


From:    JGiesy@aol.com
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/24/2012 07:21 PM
Subject:    Re: Public comments and list of registered speakers for SAB Quality Review, S...


Angela:


 
I will not be able to do the quality review tomorrow.  Just too many things piled up on my over the weekend and I have a visitor from India here. 
Tomorrow is the only day he can meet with some key colleagues here on his research projects.  So sorry to let you down.  Normally I get everything
done, but this time the avalanche was just too much.  Sorry. 


 


 


 
John P. Giesy, Ph.D., FRSC
Professor & Canada Research Chair in Environmental Toxicology
Dept. Veterinary Biomedical Sciences
Toxicology Program Faculty, Toxicology Centre
University of Saskatchewan
44 Campus Drive
Saskatoon SK S7N 5B3, Canada


Concurrent positions:
Emeritus Distinguished Professor of Zoology, Michigan State University
Honorary Professor, School of Biological Sciences, The University of
Hong Kong
Chair Professor at Large, Dept. Biology and Chemistry, City University
of Hong Kong
Concurrent Professor, School of Environment, Nanjing University
Visiting Professor, Xiamen University
Einstein Professor, Chinese Academy of Science
Distinguished Honorary Professor, King Saud University


Email: john.giesy@usask.ca
Website: http://www.usask.ca/toxicology/jgiesy/


Tel (direct): 306-966-2096
Tel (Secretary): 306-966-4680
FAX: 306-966-4796
Mobile: 306-717-8151 


 
In a message dated 9/21/2012 12:57:35 P.M. Mountain Daylight Time, Nugent.Angela@epamail.epa.gov writes:


Note to Members of the Chartered SAB and SAB Liaisons


Please find a list of public speakers for this week's teleconference and four sets of public comments. (See attached file: List of Registered Speakers
09.25.12.pdf)These materials are posted on the SAB website for the teleconference (url pasted below)


Although speakers will only have three minutes for their oral comments, the Chair will allow an opportunity for you to pose clarifying or follow up
questions. 


Please review the written public comments before the meeting and be prepared to acknowledge scientific information from the public that may be
helpful in informing the quality review discussion.



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US
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Also - you will note that two sets of the public comments contain excerpts from transcripts from past SAB Libby Amphibole Asbestos meetings and
teleconferences. I have checked with our Office of General Counsel, who informs me that the District of Columbia is a jurisdiction that allows taping
of phone calls without notice to other parties to the call. The transcripts are not an EPA product and have not been reviewed/authenticated by the
EPA.


Public comments from David Hoel and Suresh Moolgavkar. (See attached file: Hoel&Moolgavkar.pdf)
Public comments from Elizabeth L. Anderson, Exponent, Inc.. (See attached file: Elizabeth Anderson-LAA-SAB-Sept-2012. Submitted to EPA.pdf)
Public comments from Karen E. Ethier, WR Grace (attached transcripts are not an EPA or SAB product).(See attached file: Ethier Letter 9-18-
2012final_Redacted.pdf)
Public Comments from Karl S. Bourdeau, Beveridge & Diamond, P.C.(attached transcripts are not an EPA or SAB product). (See attached file:
Bourdeau 2012-09-18 Letter from B&D to Chartered SAB_Redacted.pdf)


+++++++++++++++++++++++++++++


Quality Review Teleconference onSeptember 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference. To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25






From: Angela Nugent
To: Mihelcic, James
Subject: Question RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report
Date: 09/20/2012 03:06 PM
Attachments: Mihelcic_Reviw of Toxicological Review of Libby Amphibole.doc


Jim,


Did you intend the answer to question 2 to be "Yes"?  Are there technical issues, etc., that are not adequately dealt with?


Please let me know.


thanks,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Mihelcic, James" ---09/20/2012 08:46:18 AM---Angela, attached are my comments on the Libby Report,  Jim ________________________________________


From:    "Mihelcic, James" <jm41@usf.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 08:46 AM
Subject:    RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Angela, attached are my comments on the Libby Report,  Jim


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Friday, August 31, 2012 2:13 PM
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of
Libby Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft)
for EPA’s FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review
Draft.pdf).
.
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos
(August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a
draft report developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB
Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality
Reviews.


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference.
Because these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a
convenient tool.


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or
use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-
25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be
prepared to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the
quality review, a key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US
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James Mihelcic



Review of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole 12 Asbestos (August 2011) 



1) Were the charge questions to the committee adequately addressed?



Yes




2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?




Yes



3) Is the draft report clear and logical?




The report is well organized, clear, and logical.



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Yes, the conclusions and recommendations stand out, are useful, and are supported by relevant and peer reviewed science.







3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference.


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for
disposition of the draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled
Toxicological Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this
quality review:


o Background on the SAB advisory activity<https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true>,
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011
Draft)<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF>
o Draft SAB panel
report<
http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-
30-12.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. The information below includes some background and information about unique features
of this quality review and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These awards
are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background
on the SAB advisory activity<http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is found on
the SAB website,
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report
regarding the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel
report<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov








From: Angela Nugent
To: David Dzombak
Subject: Thanks for your comments for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos (no other msg)
Date: 09/21/2012 07:42 AM


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "David Dzombak" ---09/20/2012 06:05:33 PM---Hi Angela:


From:    "David Dzombak" <dzombak@andrew.cmu.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 06:05 PM
Subject:    RE: Dzombak comments for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos


Hi Angela:


 
Attached are my comments on the Libby Amphibole Asbestos draft report.


 
Dave


 


 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
David A. Dzombak
Walter J. Blenko, Sr. University Professor of Environmental Engineering
Carnegie Mellon University
Dept of Civil and Environmental Engineering
Pittsburgh, PA   15213-3890
Phone:  412-268-2946; Fax:  412-268-7813; Email:  dzombak@cmu.edu
http://www.ce.cmu.edu/people/faculty/dzombak.html


 


 


 
From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Friday, August 31, 2012 2:13 PM
To: undisclosed-recipients:
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


 


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby
Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft) for EPA’s
FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review Draft.pdf). 
. 
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++
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August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference for
two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August
2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will conduct
quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled Review (August 30,
2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a draft report developed by the
SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB Recommendations(08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. 


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo provides
details about the quality reviews for these draft reports and also provides background on the process for SAB Quality Reviews. 


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference. Because these
materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a convenient tool. 


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference, please use
the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or use the direct link
provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be prepared to
acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the quality review, a key
activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by September 20,
2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB webpage
dedicated to the teleconference. 


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for disposition of the draft
report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality reviews”
describes the standard approach to SAB quality review, which will be followed for this quality review.


Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological
Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this quality review:


o Background on the SAB advisory activity, 
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011 Draft)
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram, Peter
Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and
Technological Achievement Awards. The information below includes some background and information about unique features of this quality review
and "live links" to important SAB web pages for this quality review: 


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These
awards are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background on the
SAB advisory activity is found on the SAB website, 
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report regarding the
STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel report


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________



http://www.epa.gov/sab

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

https://readycall.tcconline.com/main.portal?_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-30-12.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf





Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board 


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov[attachment "Dzombak comments - draft report on Libby amphibole asbestos (9-20-12).docx"
deleted by Angela Nugent/DC/USEPA/US] 
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From: Angela Nugent
To: Mihelcic, James
Subject: Thanks for your comments on the Libby Amphibole Asbestos Report (no other msg)
Date: 09/20/2012 09:01 AM


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Mihelcic, James" ---09/20/2012 08:46:18 AM---Angela, attached are my comments on the Libby Report,  Jim ________________________________________


From:    "Mihelcic, James" <jm41@usf.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 08:46 AM
Subject:    RE: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Angela, attached are my comments on the Libby Report,  Jim


________________________________________
From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Friday, August 31, 2012 2:13 PM
Subject: Preparations for the September 25, 2012 SAB Teleconference - Libby Amphibole Asbestos and STAA Report


Note to Members of the Chartered SAB and SAB Liaisons


Please find pasted below and provided in the attached memorandum [(See attached file: Memo Libby Amph Asb and STAA-09.25.12.pdf)]
information related to the teleconference planned for September 25, 2012 (2:00 p.m - 5:00 p.m.). Eastern Daylight Time) The pdf
memorandum contains hot links to key information for the quality review.


The draft reports to be quality reviewed are 1) Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of
Libby Amphibole Asbestos (August 2011)(See attached file: Asbestos Report 8-30-12.pdf) and 2) SAB Recommendations(08/13/2012 Draft)
for EPA’s FY2012 Scientific and Technological Achievement Awards(See attached file: FY-2012 STAA Report-8-13-12 Quality Review
Draft.pdf).
.
Also attached is the standard SAB protocol for quality review. (See attached file: Quality Review Protoco-03.13.12.pdf)


I will send the request for your response to the supplemental ethics questions for this teleconference by separate email.


Best ,
Angela


++++++++++++++++++++++


August 31, 2012


MEMORANDUM


SUBJECT: September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time) Science Advisory Board (SAB) Quality Review Teleconference
for two draft reports [Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos
(August 2011) and SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards]


FROM: Angela Nugent, Designated Federal Officer


TO: Members of the Chartered SAB and SAB Liaison Members


The purpose of this memorandum is to discuss plans for a September 25, 2012 teleconference of the chartered SAB, where the SAB will
conduct quality reviews for two draft reports: 1) a draft report developed by the SAB Libby Amphibole Asbestos Review Panel entitled
Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011) and 2) a
draft report developed by the SAB Scientific and Technological Achievement Awards (STAA) Committee entitled SAB
Recommendations(08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The SAB Quality Review teleconference is scheduled for September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). This memo
provides details about the quality reviews for these draft reports and also provides background on the process for SAB Quality
Reviews.


All materials for the teleconference will be sent to you by email and will also be posted on the SAB web page for teleconference.
Because these materials are posted in a structured way on the web, it may be useful for SAB members to access this web page as a
convenient tool.


To access the agenda and materials (including any public comments received) for the September 25th SAB Quality Review teleconference,
please use the calendar link on the SAB website (www.epa.gov/sab) to navigate to the web page dedicated to the September 25th call or
use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-
25


I will forward any written public comments to you as they arrive. Please review and consider them before the teleconference and be
prepared to acknowledge comments you consider relevant during the quality review discussions.


Please let me know if there is anything I can do to provide additional information or help to facilitate your participation in the
quality review, a key activity of the chartered SAB.


The call-in number will be: 866-299-3188, access code 343-9981.


Although lead reviewers for the two reports (see below) have been assigned, we ask all SAB members and liaison members who have not
participated in the panel or committee that developed the draft reports to please provide written comments to me electronically by
September 20, 2012. We ask SAB members specifically to address the four quality review questions below from the vantage point of your
own expertise:


1) Were the charge questions to the committee adequately addressed?
2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?
3) Is the draft report clear and logical?
4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


Please note that Chartered SAB members' and liaisons’ written comments will be compiled, circulated to them, and posted on the SAB
webpage dedicated to the teleconference.


If you are unable to participate in the September 25, 2012 teleconference, you are presumed to delegate decision authority for
disposition of the draft report to participating SAB members.


The attached protocol entitled “The role of chartered SAB (Board) members and Board liaisons in Science Advisory Board (SAB) quality
reviews” describes the standard approach to SAB quality review, which will be followed for this quality review.



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US

mailto:jm41@usf.edu





Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


The first draft report to be reviewed on September 25th will be the Review (August 30, 2012) of EPA’s Draft Assessment entitled
Toxicological Review of Libby Amphibole Asbestos (August 2011). The links below are "live links" to important SAB web pages for this
quality review:


o Background on the SAB advisory activity<https://readycall.tcconline.com/main.portal?
_nfpb=true&_pageLabel=lblCustomerSupport&_nfls=false&customerSupport=true>,
o Agency review document, the Office of Research and Development’s Toxicological Review of Libby Amphibole Asbestos in Support of
Summary Information on the Integrated Risk Information System (IRIS) (August 2011
Draft)<http://yosemite.epa.gov/sab/sabproduct.nsf/0/7639C111CC33A48A8525762E007A431A/$File/LIBBY_AMPH-ASB_TOX_REVIEW_-_ERD.PDF>
o Draft SAB panel
report<
http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/dd1f3445b2aa881985257a6b00433b9a/$FILE/Asbestos%20Report%208-
30-12.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Thomas Burke, Michael Dourson, Gina Solomon, Daniel Stram,
Peter Thorne, and John Vena.


SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012 Scientific and Technological Achievement Awards.


The second draft report to be reviewed on September 25th will be the SAB Recommendations (08/13/2012 Draft) for EPA’s FY2012
Scientific and Technological Achievement Awards. The information below includes some background and information about unique features
of this quality review and "live links" to important SAB web pages for this quality review:


o Background. The Science Advisory Board annually makes recommendations annually to the Administrator at the request of the Office of
Research and Development concerning nominations for the Agency’s Scientific and Technological Achievement Awards (STAA). These awards
are established to recognize EPA employees who have made outstanding contributions in the advancement of science and technology
through their research and development activities, as exhibited in publication of their results in peer-reviewed journals. Background
on the SAB advisory activity<http://yosemite.epa.gov/sab/sabproduct.nsf/0/F607508699F25B92852578A800678AE9?OpenDocument> is found on
the SAB website,
o Unique features of this quality review. The SAB STAA Committee developed recommendations regarding specific awardees, but the
quality review draft does not include the content for Appendix B "Nominations Recommended for Awards" because the Administrator has
not yet made decisions about specific awards. The quality review will focus on the general recommendations in the draft report
regarding the STAA process. After the EPA announces the awards, the full report will be made available on the SAB website.
o Draft SAB panel
report<http://yosemite.epa.gov/sab/sabproduct.nsf/ea5d9a9b55cc319285256cbd005a472e/bd343c1c241b287285257a6a0044c9a7/$FILE/FY-
2012%20STAA%20Report-8-13-12%20Quality%20Review%20Draft.pdf>


The following SAB members will serve as lead reviewers for the report: Drs. Taylor Eighmy and Costel Denson.


_______________________________________
Angela Nugent, Ph.D.
Designated Federal Officer, EPA Science Advisory Board


Special Assistant to the Director, EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


[attachment "Mihelcic_Reviw of Toxicological Review of Libby Amphibole.doc" deleted by Angela Nugent/DC/USEPA/US] 








From: Beck, Nancy
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Question about the outcome today
Date: 09/25/2012 04:56 PM


Hi Angela,
I was a bit confused by the final outcome today regarding the Libby draft report.
Its my understanding that the panel chair (Dr. Kane) and the DFO will work to revise the report,
without there being any full meeting of the panel.
Then the revised panel report will be sent to a group of chartered SAB members for review. Will
the public see the revised draft report when it is sent back to a group of the chartered SAB and will
the review by the chartered SAB members be a public teleconference?
I’m trying to understand  what the public should expect to see next.
 
Many thanks!
Nancy
 
 
-----------------------------
Nancy B. Beck, Ph.D., DABT
Senior Director- Regulatory Science Policy
Regulatory and Technical Affairs


American Chemistry Council|700 2nd St NE|Washington DC 20002
Email: Nancy_Beck@americanchemistry.com
Office: 202-249-6417
www.americanchemistry.com
 
 
+++++++++++++++++++++++++++++ This message may contain
confidential information and is intended only for the individual named. If you are not
the named addressee do not disseminate, distribute or copy this email. Please notify
the sender immediately by email if you have received this email by mistake and
delete this email from your system. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed,
arrive late or incomplete, or contain viruses. The sender therefore does not accept
liability for any errors or omissions in the contents of this message which arise as a
result of email transmission. American Chemistry Council, 700 – 2nd Street NE,
Washington, DC 20002, www.americanchemistry.com
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From: Angela Nugent
To: Beck, Nancy
Subject: Re: Question about the outcome today
Date: 09/25/2012 05:49 PM


Hello Nancy,


The decision of the chartered SAB was for Dr. Kane to revise the report and have it
sent to a group of the chartered SAB.  Once they are satisfied, it would then go to
the SAB Chair.  Following SAB practice, there will be no additional public meeting
involved.  The public will get to see the final report.


I hope that clarifies things.


Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Beck, Nancy" ---09/25/2012 04:56:23 PM---Hi Angela, I was a bit confused by
the final outcome today regarding the Libby draft report.


From:    "Beck, Nancy" <Nancy_Beck@americanchemistry.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/25/2012 04:56 PM
Subject:    Question about the outcome today


Hi Angela,
I was a bit confused by the final outcome today regarding the Libby draft report.
Its my understanding that the panel chair (Dr. Kane) and the DFO will work to revise
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the report, without there being any full meeting of the panel.
Then the revised panel report will be sent to a group of chartered SAB members for
review. Will the public see the revised draft report when it is sent back to a group
of the chartered SAB and will the review by the chartered SAB members be a public
teleconference?
I’m trying to understand  what the public should expect to see next.


 
Many thanks!
Nancy


 


 
-----------------------------
Nancy B. Beck, Ph.D., DABT
Senior Director- Regulatory Science Policy
Regulatory and Technical Affairs


American Chemistry Council|700 2
nd


 St NE|Washington DC 20002
Email: Nancy_Beck@americanchemistry.com
Office: 202-249-6417
www.americanchemistry.com


 


 


+++++++++++++++++++++++++++++ This message may contain
confidential information and is intended only for the individual named. If you
are not the named addressee do not disseminate, distribute or copy this email.
Please notify the sender immediately by email if you have received this email
by mistake and delete this email from your system. E-mail transmission
cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain
viruses. The sender therefore does not accept liability for any errors or
omissions in the contents of this message which arise as a result of email
transmission. American Chemistry Council, 700 – 2nd Street NE, Washington,
DC 20002, www.americanchemistry.com 
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From: Daston, George
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Additional public comment and updated STAA member compilation for 9/25/12 SAB quality review telecn
Date: 09/25/2012 02:00 PM


Im on the call
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Tuesday, September 25, 2012 10:38 AM
Subject: Additional public comment and updated STAA member compilation for 9/25/12 SAB quality review telecn
 


Note to Members of the Chartered SAB and SAB Liaisons


Please find attached:
- Additional public comments received. from Public Comments from David Fischer on behalf of the American Chemistry Council (See attached file:
ACC Comments LAA for SAB 24 Sept 2012.pdf)


- Updated compilation of member comments on the STAA Report (See attached file: STAA Compilation-09.25.12.pdf)


Looking forward to talking with you later today,


Angela


+++++++++++++++++++++++++++++


Quality Review Teleconference on September 25, 2012 (2:00 p.m. - 5:00 p.m. Eastern Daylight Time). 


Teleconference number::


866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference. To access the agenda and materials for
the call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov



mailto:daston.gp@pg.com
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http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25






From: Angela Nugent
To: Burke, Thomas
Subject: Thx Re: Comment. on Libby draft report
Date: 09/24/2012 08:11 AM


Great to get these, Tom.  Thank you!
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Burke, Thomas" ---09/24/2012 12:38:36 AM---Here are my comments.  I am
looking forward to the discussion. Tom


From:    "Burke, Thomas" <tburke@jhsph.edu>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/24/2012 12:38 AM
Subject:    Comment. on Libby draft report


Here are my comments.  I am looking forward to the discussion.


Tom


Thomas A. Burke, PhD, MPH
Jacob I and Irene B. Fabrikant Professor and Chair in Health Risk and
Society
Associate Dean for Public Health Practice and Training
Director, Risk Sciences and Public Policy Institute
Johns Hopkins Bloomberg School of Public Health
615 N. Wolfe Street, Suite 1033
Baltimore, MD 21205
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tburke@jhsph.edu


410-955-1604 [attachment "Burke comments on Draft Review of Libby
Amphibole Asbestos.docx" deleted by Angela Nugent/DC/USEPA/US] 
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From: Angela Nugent
To: Daston, George
Subject: Thx for your comments on Libby asbestos report (no other msg)
Date: 09/20/2012 11:18 AM


_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Daston, George" ---09/20/2012 11:03:23 AM---From: "Daston, George"
<daston.gp@pg.com> To: Angela Nugent/DC/USEPA/US@EPA


From:    "Daston, George" <daston.gp@pg.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/20/2012 11:03 AM
Subject:    comments on Libby asbestos report


 [attachment "libbyqualityreview912.doc" deleted by Angela
Nugent/DC/USEPA/US] 
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From: Angela Nugent
To: Solomon, Gina@EPA
Subject: RE: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/24/2012 08:04 AM
Attachments: Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos.docx
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Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos (August 2011)


9/21/2012


1) Were the charge questions to the committee adequately addressed?


Overall, it appears clear that the committee put a lot of work into this review, and they presented a lengthy and detailed report. The committee did address all the charge questions, although sometimes the responses to the questions were “muddy” and the reader had to really search the text for the actual response to the question. The fact that the responses to the questions were somewhat buried in the report made the document difficult to read and somewhat confusing. This was a particular problem in the executive summary, which needs some work to make it more readable. 


I also see a number of areas where the committee may have gone beyond their charge and made recommendations that – although they would be of academic interest – may not significantly improve the quality of the IRIS assessment. In particular, the committee recommended a considerable amount of additional modeling and analyses, addition of a slew of references, more text, and presentation of a number of additional tables of data. The committee did not justify why these recommendations are necessary, or exactly how they would contribute to the scientific basis of the actual numbers in the IRIS assessment. As a reviewer, it was very hard for me to see the reasoning behind many of the committee’s recommendations for additional work.  In at least one area (analysis of new data from other cohorts to support derivation of the RfC), I only understood the rationale for the recommendation after reading the public comments, but not from the report itself. 


In the end, the plethora of recommendations for additional analyses and additional data tables created confusion. When I read the review, it was very confusing to discover that on the one hand, the committee appears to support every single one of EPA’s major substantive assumptions and decisions (ie. the decision to calculate an RfC, use of LPT as a critical endpoint, the choice of cohorts for both the non-cancer and the cancer calculations, the cancer classification for LAA, the decision to use a linear model, etc). Yet, the committee wrote dozens of pages of critique that appear to this reviewer to be quibbling about fairly minor issues of presentation around the margins. As a result, the major conclusion that “there are many areas that need more consideration…” (cover letter, line 26; executive summary p. 1, line 12) is confusing and not very well supported by the overall substance of the report. 


Therefore, in my view, the committee should do three things: (1) determine which of the recommendations for extra text, tables, references, and analyses are actually important to improving the basis for the RfC and the IUR numbers, and focus the report on those recommendations; (2) delete or de-emphasize recommendations that – although they might be interesting academic efforts - go beyond what is really necessary for improving the RfC and the IUR numbers; and (3) reassess the cover letter and the executive summary to clarify the fact that the committee supported all of EPA’s major assumptions and decisions, since the current version of the letter and executive summary sound significantly more negative than the actual content of the review seems to warrant. Of course, if I am misunderstanding the fact that the committee supported all the major elements in the IRIS assessment, then the report would need to be rewritten in a somewhat different way to better clarify the basis for the dissatisfaction and help the reader understand the major problems. 


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


The section on localized pleural thickening (LPT) should be strengthened. This is clearly a controversial issue, so the committee needs to demonstrate that it gave careful consideration to the arguments on both sides. In particular, the sentence on page 18, lines 36-37 is weak and should be rewritten and clarified. It’s not appropriate in this context to say that “the SAB believes that large cohort studies have shown significant reduction in lung function, including diminished diffusing capacity and vital capacity associated with LPT” (emphasis added); this is an important statement that is either true or false and not a matter of belief. If it can’t be substantiated it should be deleted. 


The section on Selection of Uncertainty Factors on p. 32 has a statement in lines 19-21 that “arguments have been made that a factor of 10 is not sufficient to cover all sensitive sub-populations, especially children” (emphasis added); this statement requires a reference, and it really shouldn’t be in the passive voice. Perhaps the committee is referring here to data on the range of sensitivity within the population to other pulmonary toxicants that cause chronic oxidative stress such as ozone? If so, that should be clarified. It’s fine to keep this point in, but it should either be referenced or clarified.


The section on the use of laboratory animal and mechanistic studies is also a bit confusing. For example, the statement: “An understanding of the basic carcinogenic mechanisms of LAA will be extremely useful in deriving a realistic risk assessment” (p. 4, lines 1-2) seems a bit bizarre; research on various forms of asbestos has been ongoing for many decades and there’s an almost overwhelming amount of information on carcinogenic mechanisms. The problem is that there are likely multiple relevant mechanisms, and that despite all the data there’s no clear scientific consensus on mechanisms of action. This statement and the following recommendations make it unclear what the committee is recommending. It almost appears that they are recommending more research “to fill the gaps in knowledge” (p. 4, line 3) prior to finalizing the assessment. I don’t think this is what the committee intends to say (or at least I hope it isn’t, since clear answers to this ages-old question aren’t likely to emerge anytime soon). So this section needs to be corrected and clarified.


The response to the question on confounding by smoking (p. 37-38) fails to refer to the data on synergy between asbestos exposure and smoking with regard to lung cancer risk. There’s quite a lot of literature on this, although I don’t know if any of it is directly on LAA, rather than on other forms of asbestos. At any rate, it seems like it would be appropriate to at least entertain the hypothesis that there may be a synergistic relationship, and discuss how that might affect the analysis. As a reader who knows something about asbestos, but very little specifically about LAA, this seemed to be a significant omission to me. 


3) Is the draft report clear and logical?


See above for general comments. Overall, the report is densely written, major recommendations are not separated from more minor suggestions, and the rationale for the recommendations is not presented clearly in the body of the report. These problems carry through into the executive summary, which is quite confusing (more details on that below). Only the cover letter seems to prioritize some key issues. These problems aren’t fatal, but they do make the report more confusing than it needs to be for the reader. 


4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 


The cover letter is remarkably clear given the confusing nature of the report itself. However, as stated above, the committee should rethink the overall tone of the conclusions given the fact that they appear to support EPA’s judgment in about 90% of areas in the assessment, and seem to be quibbling about things that aren’t likely to change the final results. Does the committee really think that “there are many areas that need more consideration?” Does this bottom-line conclusion really comport with what the committee seems to be saying in the report itself?


The executive summary requires more work than does the cover letter. I was utterly incapable of deciphering what the committee was trying to say about minerology (p. 1, lines 18-30), and reading the response to charge question 3.2.1 didn’t help much; it appears that the main issue here was with various minor details, and with shortcomings of microscopy. The latter point is important, but is lost in all the additional minor text and totally falls out in the executive summary. 


The section discussing recommendations regarding the RfC derivation fails to mention the small number of workers in the Marysville cohort with LPT as the rationale for recommending additional analyses in other cohorts; this rationale is fairly compelling, but the reviewer only understood it after reviewing public comment letters, not from the committee’s report itself. 


Most of the text on “Use of Animal and Mechanistic Studies” on p. 2, lines 27-37 appears to contribute very little and be devoid of significant recommendations. This could be deleted. The section on Weight of Evidence Characterization at the bottom of p.2 starts with saying that the “SAB agrees….” but then lists a number of things that don’t really support that conclusion and in fact appear to undermine it (ie. “the number of mesothelioma cases is small”, “the case series in the community…does not provide the same level of evidence…”). The reader ends up confused about the real justification for the committee’s concerns here. It’s also odd to see such uncertain language about the carcinogenicity of asbestos, given the vast database on the carcinogenicity of this substance. 


There is a lot of repetition in the executive summary on p. 5, with repeated mentions of the committee’s preference for the Hill model (line 5, line25) which don’t need to be repeated; and concerns about the use of time since first exposure (TSFE) (lines 18-19, 42-45) which are confusing because they appear to be somewhat contradictory. In particular, the recommendations around TSFE should be clarified in the executive summary. 


The section on Selection of Uncertainty Factors is fairly clearly explained in the executive summary, but these points are not well-captured in the cover letter. The committee should mention in the cover letter bullet #4 the suggestion that EPA consider a factor higher than 1 for UFL. 


[bookmark: _GoBack]Overall I do not think that the issues with this report are significant enough to merit returning it to the committee for major work and bringing it back before the Board for a second Quality Review. Instead, I think that there are some revisions and clarifications that would address my concerns and that the report could then be re-reviewed either by the Chair or by a designated group of Board members. 







From: Angela Nugent
To: Casey Deitrich
Subject: Re: RSVP for EPA Asbestos Review and Achievement Awards meeting
Date: 09/24/2012 11:41 AM


Hello Casey,


The call-in number will be:


    866-299-3188, access code 343-9981 and press the # sign.


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ "Casey Deitrich" ---09/24/2012 10:48:31 AM---Hi Angela,


From:    "Casey Deitrich" <cdeitrich@fdch.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Cc:    rtfined@fdch.com
Date:    09/24/2012 10:48 AM
Subject:    RSVP for EPA Asbestos Review and Achievement Awards meeting


Hi Angela,


 
My name is Casey Deitrich, and I'm with CQ Transcriptions. We handle real-
time verbatim transcription coverage of Washington political events for our
news wire, which is accessed by Congressional Quarterly, Reuters, the



mailto:CN=Angela Nugent/OU=DC/O=USEPA/C=US
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Associated Press, and TV networks and newspapers worldwide. We are
credentialed media.


 
May we have the dial in info for tomorrow's teleconference?


 
Please contact me at 240 421 8010 or RTFinEd@fdch.com with any questions
or comments on our request.


 
Thank you,


 
Casey Deitrich








From: Solomon, Gina@EPA
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Checking in on your lead reviewer comments for the draft Libby report
Date: 09/23/2012 05:43 PM
Attachments: Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos.docx


Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos.docx


Hi Angela,
So sorry for the long delay. My Friday was totally hijacked by another crisis, so everything got delayed.
So sorry!
My comments are finally attached!
Best wishes
-Gina


From: Angela Nugent [Nugent.Angela@epamail.epa.gov]
Sent: Friday, September 21, 2012 9:12 AM
To: Solomon, Gina@EPA
Subject: Re: Checking in on your lead reviewer comments for the draft Libby report


Thanks for letting me know you're working on it, Gina! I'll look for your review later today or over the
weekend.


Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


"Solomon, Gina@EPA" ---09/21/2012 12:01:47 PM---Sorry! I've been a bit overloaded this week. I'm
hoping to get them done today, if i dont have too m


From: "Solomon, Gina@EPA" <Gina.Solomon@calepa.ca.gov>
To: Angela Nugent/DC/USEPA/US@EPA
Date: 09/21/2012 12:01 PM
Subject: Re: Checking in on your lead reviewer comments for the draft  Libby report
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Comments by Gina Solomon on the Toxicological Review of Libby Amphibole Asbestos (August 2011)


9/21/2012


1) Were the charge questions to the committee adequately addressed?


Overall, it appears clear that the committee put a lot of work into this review, and they presented a lengthy and detailed report. The committee did address all the charge questions, although sometimes the responses to the questions were “muddy” and the reader had to really search the text for the actual response to the question. The fact that the responses to the questions were somewhat buried in the report made the document difficult to read and somewhat confusing. This was a particular problem in the executive summary, which needs some work to make it more readable. 


I also see a number of areas where the committee may have gone beyond their charge and made recommendations that – although they would be of academic interest – may not significantly improve the quality of the IRIS assessment. In particular, the committee recommended a considerable amount of additional modeling and analyses, addition of a slew of references, more text, and presentation of a number of additional tables of data. The committee did not justify why these recommendations are necessary, or exactly how they would contribute to the scientific basis of the actual numbers in the IRIS assessment. As a reviewer, it was very hard for me to see the reasoning behind many of the committee’s recommendations for additional work.  In at least one area (analysis of new data from other cohorts to support derivation of the RfC), I only understood the rationale for the recommendation after reading the public comments, but not from the report itself. 


In the end, the plethora of recommendations for additional analyses and additional data tables created confusion. When I read the review, it was very confusing to discover that on the one hand, the committee appears to support every single one of EPA’s major substantive assumptions and decisions (ie. the decision to calculate an RfC, use of LPT as a critical endpoint, the choice of cohorts for both the non-cancer and the cancer calculations, the cancer classification for LAA, the decision to use a linear model, etc). Yet, the committee wrote dozens of pages of critique that appear to this reviewer to be quibbling about fairly minor issues of presentation around the margins. As a result, the major conclusion that “there are many areas that need more consideration…” (cover letter, line 26; executive summary p. 1, line 12) is confusing and not very well supported by the overall substance of the report. 


Therefore, in my view, the committee should do three things: (1) determine which of the recommendations for extra text, tables, references, and analyses are actually important to improving the basis for the RfC and the IUR numbers, and focus the report on those recommendations; (2) delete or de-emphasize recommendations that – although they might be interesting academic efforts - go beyond what is really necessary for improving the RfC and the IUR numbers; and (3) reassess the cover letter and the executive summary to clarify the fact that the committee supported all of EPA’s major assumptions and decisions, since the current version of the letter and executive summary sound significantly more negative than the actual content of the review seems to warrant. Of course, if I am misunderstanding the fact that the committee supported all the major elements in the IRIS assessment, then the report would need to be rewritten in a somewhat different way to better clarify the basis for the dissatisfaction and help the reader understand the major problems. 


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?


The section on localized pleural thickening (LPT) should be strengthened. This is clearly a controversial issue, so the committee needs to demonstrate that it gave careful consideration to the arguments on both sides. In particular, the sentence on page 18, lines 36-37 is weak and should be rewritten and clarified. It’s not appropriate in this context to say that “the SAB believes that large cohort studies have shown significant reduction in lung function, including diminished diffusing capacity and vital capacity associated with LPT” (emphasis added); this is an important statement that is either true or false and not a matter of belief. If it can’t be substantiated it should be deleted. 


The section on Selection of Uncertainty Factors on p. 32 has a statement in lines 19-21 that “arguments have been made that a factor of 10 is not sufficient to cover all sensitive sub-populations, especially children” (emphasis added); this statement requires a reference, and it really shouldn’t be in the passive voice. Perhaps the committee is referring here to data on the range of sensitivity within the population to other pulmonary toxicants that cause chronic oxidative stress such as ozone? If so, that should be clarified. It’s fine to keep this point in, but it should either be referenced or clarified.


The section on the use of laboratory animal and mechanistic studies is also a bit confusing. For example, the statement: “An understanding of the basic carcinogenic mechanisms of LAA will be extremely useful in deriving a realistic risk assessment” (p. 4, lines 1-2) seems a bit bizarre; research on various forms of asbestos has been ongoing for many decades and there’s an almost overwhelming amount of information on carcinogenic mechanisms. The problem is that there are likely multiple relevant mechanisms, and that despite all the data there’s no clear scientific consensus on mechanisms of action. This statement and the following recommendations make it unclear what the committee is recommending. It almost appears that they are recommending more research “to fill the gaps in knowledge” (p. 4, line 3) prior to finalizing the assessment. I don’t think this is what the committee intends to say (or at least I hope it isn’t, since clear answers to this ages-old question aren’t likely to emerge anytime soon). So this section needs to be corrected and clarified.


The response to the question on confounding by smoking (p. 37-38) fails to refer to the data on synergy between asbestos exposure and smoking with regard to lung cancer risk. There’s quite a lot of literature on this, although I don’t know if any of it is directly on LAA, rather than on other forms of asbestos. At any rate, it seems like it would be appropriate to at least entertain the hypothesis that there may be a synergistic relationship, and discuss how that might affect the analysis. As a reader who knows something about asbestos, but very little specifically about LAA, this seemed to be a significant omission to me. 


3) Is the draft report clear and logical?


See above for general comments. Overall, the report is densely written, major recommendations are not separated from more minor suggestions, and the rationale for the recommendations is not presented clearly in the body of the report. These problems carry through into the executive summary, which is quite confusing (more details on that below). Only the cover letter seems to prioritize some key issues. These problems aren’t fatal, but they do make the report more confusing than it needs to be for the reader. 


4) Are the conclusions drawn or recommendations provided supported by the body of the draft report? 


The cover letter is remarkably clear given the confusing nature of the report itself. However, as stated above, the committee should rethink the overall tone of the conclusions given the fact that they appear to support EPA’s judgment in about 90% of areas in the assessment, and seem to be quibbling about things that aren’t likely to change the final results. Does the committee really think that “there are many areas that need more consideration?” Does this bottom-line conclusion really comport with what the committee seems to be saying in the report itself?


The executive summary requires more work than does the cover letter. I was utterly incapable of deciphering what the committee was trying to say about minerology (p. 1, lines 18-30), and reading the response to charge question 3.2.1 didn’t help much; it appears that the main issue here was with various minor details, and with shortcomings of microscopy. The latter point is important, but is lost in all the additional minor text and totally falls out in the executive summary. 


The section discussing recommendations regarding the RfC derivation fails to mention the small number of workers in the Marysville cohort with LPT as the rationale for recommending additional analyses in other cohorts; this rationale is fairly compelling, but the reviewer only understood it after reviewing public comment letters, not from the committee’s report itself. 


Most of the text on “Use of Animal and Mechanistic Studies” on p. 2, lines 27-37 appears to contribute very little and be devoid of significant recommendations. This could be deleted. The section on Weight of Evidence Characterization at the bottom of p.2 starts with saying that the “SAB agrees….” but then lists a number of things that don’t really support that conclusion and in fact appear to undermine it (ie. “the number of mesothelioma cases is small”, “the case series in the community…does not provide the same level of evidence…”). The reader ends up confused about the real justification for the committee’s concerns here. It’s also odd to see such uncertain language about the carcinogenicity of asbestos, given the vast database on the carcinogenicity of this substance. 


There is a lot of repetition in the executive summary on p. 5, with repeated mentions of the committee’s preference for the Hill model (line 5, line25) which don’t need to be repeated; and concerns about the use of time since first exposure (TSFE) (lines 18-19, 42-45) which are confusing because they appear to be somewhat contradictory. In particular, the recommendations around TSFE should be clarified in the executive summary. 


The section on Selection of Uncertainty Factors is fairly clearly explained in the executive summary, but these points are not well-captured in the cover letter. The committee should mention in the cover letter bullet #4 the suggestion that EPA consider a factor higher than 1 for UFL. 


[bookmark: _GoBack]Overall I do not think that the issues with this report are significant enough to merit returning it to the committee for major work and bringing it back before the Board for a second Quality Review. Instead, I think that there are some revisions and clarifications that would address my concerns and that the report could then be re-reviewed either by the Chair or by a designated group of Board members. 








Sorry! I've been a bit overloaded this week. I'm hoping to get them done today, if i dont have
too many interruptions. I'm mostly through the document. It looks pretty good overall. Sorry
for the delay! 
-Gina


-------- Original message --------
Subject: Checking in on your lead reviewer comments for the draft Libby report 
From: Angela Nugent <Nugent.Angela@epamail.epa.gov> 
To: "Solomon, Gina@EPA" <Gina.Solomon@calepa.ca.gov> 
CC: 


Hi Gina, 


Sorry that there is so much work for you and Board members at the end of our fiscal year! 


I hope you don't mind my checking in on the status of your comments. I hope to circulate and post a
compilation of comments today. 


Hoping all is going well, 
Angela 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov








From: Angela Nugent
To: Dan Stram
Subject: Thx re: draft Libby Amphibole Asbestos report
Date: 09/21/2012 07:50 AM
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From: Angela Nugent
To: Elizabeth Anderson
Subject: Re: Request for Permission to Speak Before SAB Committee
Date: 09/21/2012 07:33 AM


Dear Dr. Anderson,


In response to your email from yesterday, I am resending the call in information for September 25th, which was sent to you on September 19th.


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


__________________


Dear Dr. Anderson,


I have listed you as a speaker to provide oral comments (three minutes in length) at the September 25, 2012, quality review teleconference of the
chartered SAB.  Please let me know if you are presenting remarks on behalf of a particular organization.  I request that you also, after your brief
remarks, please be prepared to address any clarifying or follow-up questions the members of the chartered SAB may have about her oral comments,


On September 25th after you have accessed the teleconference, please send me an email confirming that you are on the line and also please use a
hand set (rather than a speakerphone) to ensure the best audibility for participants on the call.


The call-in number for  will be:


    866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference.  To access the agenda and materials for the
call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


▼ Elizabeth Anderson ---09/18/2012 02:23:22 PM---I request that I be placed on the agenda to speak before the SAB Committee at their meeting
planned


From:    Elizabeth Anderson <elanderson@exponent.com>
To:    Angela Nugent/DC/USEPA/US@EPA
Date:    09/18/2012 02:23 PM
Subject:    Request for Permission to Speak Before SAB Committee
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I request that I be placed on the agenda to speak before the SAB Committee at their meeting planned for September 25 to
address the Libby Amphibole Risk Assessment topics.


Betty Anderson
Sent from my Ipad


Elizabeth L Anderson, PhD, Fellow ATS
Principal and VP, Health Sciences 
Exponent
1800 Diagonal Road, Suite 500
Alexandria, VA 21673
703 624 6561 Mobile
671 227  7200 Office 








From: Angela Nugent
To: Ethier, Karen E.
Bcc: Deborah Swackhamer
Subject: RE: Comments to the SAB for teleconference on 9/25/2012
Date: 09/25/2012 02:08 PM
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From: Moncayo, Luz
To: Angela Nugent/DC/USEPA/US@EPA; Wanda Bright/DC/USEPA/US@EPA
Subject: Tuesday's Call
Date: 09/20/2012 07:31 PM


Hi there,
 
I just wanted to let you know that Dr. Samet is now not available to participate on Tuesday’s call.
 
 
 
Regards,
Luz M. Moncayo
Executive Assistant to
Jonathan M. Samet, M.D., M.S.
Department of Preventive Medicine
Keck School of Medicine of USC
Institute for Global Health
University of Southern California
Soto Street Building, Suite 330
2001 N Soto Street, MC 9239
Los Angeles CA  90089-9239
 
FOR FEDEX DELIVERIES please use zip code 90032
 
Phone:  323 865 0401
Fax:  323 865 0854
 


 
CONFIDENTIALITY NOTICE: This transmission (including attachments) is intended only for the person or entity to which it is
addressed and may contain privileged and/or confidential material. If the reader of this message is not the intended
recipient, you are hereby notified that any dissemination, distribution, or copy of this message is strictly prohibited. If
received in error, please notify the sender immediately and delete/destroy the message and any copies thereof. Thank you.


 


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
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For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: 'Lianne' Elizabeth Sheppard
To: Angela Nugent/DC/USEPA/US@EPA
Subject: Re: SAB meeting 9/25
Date: 09/17/2012 08:04 PM


Thanks for the update.  FYI, and in case you wish to coordinate, 
Diana Wong is now back from vacation and also plans to send me 
some more details.  I'm planning on being available for the 
entire call but am hoping I will be done up to an hour early.


--Lianne--
sheppard@u.washington.edu


Lianne Sheppard, Ph.D.
Professor
Box 357232
Department of Biostatistics
     and Environmental and Occupational Health Sciences
University of Washington
Seattle, WA  98195-7232


tel:  (206)616-2722
fax:  (206)543-3286


On Fri, 14 Sep 2012, Angela Nugent wrote:


> 
> Hello Lianne,
> 
> Vanessa told me today that Agnes Kane had asked you to listen in on the
> chartered SAB's quality review teleconference on September 25, 2012,
> 02:00 PM - 05:00 PM ET, to help address questions that may come up from
> chartered SAB members regarding the draft Libby report.
> 
> Thanks for your willingness to do that.  I'll provide the call-in number
> and the web page where committee members preliminary comments will be
> posted below.
> 
> I'm wondering if you have questions about the quality review - what its
> purpose is and how it works.  I'll attach the protocol for that for you,
> FYI - please let me know if you have questions.
> 
> Best,
> Angela
> 
> ++++++++++++++++++++
> 
> The call-in number for the call will be:
> 
>       866-299-3188, access code 343-9981 and press the # sign
> 
> The agenda and meeting materials will be posted on the SAB web page
> devoted to that teleconference.  To access the agenda and materials for
> the call, please use the calendar link on the SAB Web site
> (www.epa.gov/sab) to navigate to the web pages dedicated to the
> September 25, 2012 meeting or use the direct link provided below:
> 
> 
http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a34000
09-25
> 
> (See attached file: Quality Review Protoco-03.13.12.pdf)
> _______________________________________
> Angela Nugent, Ph.D.
> Special Assistant/Designated Federal Officer
> EPA Science Advisory Board Staff Office
> 
> Mailing Address:
> US.Environmental Protection Agency
> Mailcode 1400R
> 1200 Pennsylvania Avenue, NW
> Washington, DC 20460
> 
> Physical Location/Deliveries
> The Science Advisory Board Staff Office
> Ronald Reagan Building
> 1300 Pennsylvania Avenue
> Suite 31150
> Washington, DC 20004
> 
> Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax:
> 202-565-2091
> 
> Email: nugent.angela@epa.gov
> 
> 
> 
> 
> 
> From: "'Lianne' Elizabeth Sheppard" <sheppard@u.washington.edu>
> To:   Angela Nugent/DC/USEPA/US@EPA
> Date: 09/13/2012 05:44 PM
> Subject:      SAB meeting 9/25
> 
> 
> 



mailto:sheppard@u.washington.edu
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> Angela,
> 
> I've been asked to speak about the Libby report at the upcoming
> meeting.  I've agreed, but time is getting close and I haven't
> yet heard anything about the schedule (or expectations for
> preparation).  Since I can't keep holding an entire day open for
> what is likely to be a much shorter time commitment, would you
> let me know the schedule?  I've also requested this info from
> Diana Wong, but haven't heard back from her.  Thx.
> 
> --Lianne--
> sheppard@u.washington.edu
> 
> Lianne Sheppard, Ph.D.
> Professor
> Box 357232
> Department of Biostatistics
>      and Environmental and Occupational Health Sciences
> University of Washington
> Seattle, WA  98195-7232
> 
> tel:  (206)616-2722
> fax:  (206)543-3286
> 
> 








From: Fischer, David
To: Angela Nugent/DC/USEPA/US@EPA
Subject: ACC's comments to the chartered SAB on the SAB Panel's Draft Report on the LAA IRIS Assessment
Date: 09/24/2012 05:01 PM
Attachments: ACC Comments LAA for SAB 24 Sept 2012.pdf


Dr. Nugent: the American Chemistry Council (ACC) appreciates the opportunity to comment
on EPA’s SAB Libby Amphibole Asbestos (LAA) Review Panel’s August 30, 2012, Draft
Report of the LAA IRIS assessment.  As set forth in detail in the appended letter, ACC urges
the chartered SAB to recommend that EPA subject a revised LAA IRIS Assessment to
further public comment and SAB review prior to finalization.  In addition, the SAB Panel’s
final report should present the opinions of all SAB panelists.  As EPA works to revise the
LAA IRIS assessment, the opinions of all SAB panelists, including those that did not concur,
should be considered and addressed.
 
Thank you for considering our comments.  Please do not hesitate to contact me if you have
any questions regarding this submission. 
 
David Fischer, M.P.H., J.D.
Senior Director
Chemical Products and Technology Division
American Chemistry Council
(p) 202-249-6717
 
+++++++++++++++++++++++++++++ This message may contain
confidential information and is intended only for the individual named. If you are not
the named addressee do not disseminate, distribute or copy this email. Please notify
the sender immediately by email if you have received this email by mistake and
delete this email from your system. E-mail transmission cannot be guaranteed to be
secure or error-free as information could be intercepted, corrupted, lost, destroyed,
arrive late or incomplete, or contain viruses. The sender therefore does not accept
liability for any errors or omissions in the contents of this message which arise as a
result of email transmission. American Chemistry Council, 700 – 2nd Street NE,
Washington, DC 20002, www.americanchemistry.com
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        September 24, 2012 



Dr. Angela Nugent  



Designated Federal Officer 



SAB Staff Office 



Mail Code: 1400R 



U.S.EPA Headquarters 



Ariel Rios Building 



1200 Pennsylvania Avenue, N.W. 



Washington, D.C. 20460 



 



RE: EPA’s SAB Libby Amphibole Asbestos Review Panel’s August 30, 2012, Draft Report of 



the LAA IRIS assessment. 



 



Dear Dr. Nugent: 



 



The American Chemistry Council (ACC) appreciates the opportunity to comment on EPA’s SAB 



Libby Amphibole Asbestos (LAA) Review Panel’s (SAB Panel or Panel) August 30, 2012, Draft 



Report of the LAA Integrated Risk Information System (IRIS) assessment.  ACC
1
 and its 



members make substantial, ongoing investments in research to support product development, 



health, safety and environmental protection, and to abide by product stewardship and regulatory 



policies.  We have a significant interest in an IRIS process that is not only efficient and effective, 



but that objectively considers all relevant scientific data in each of its assessments.  This letter 



addresses two very specific concerns that we hope the chartered SAB will consider. 



The SAB Should Recommend that EPA Subject a Revised LAA IRIS Assessment to Further Public 



Comment and SAB Review Prior to Finalization 



We appreciate the comprehensive comments of the SAB Panel. To address many charge 



questions, the Panel undertook a detailed review of the draft IRIS assessment and provided 



numerous constructive recommendations and suggestions.  The Panel’s report accurately states 



                                                           
1
 The American Chemistry Council (ACC) represents the leading companies engaged in the business of 



chemistry. ACC members apply the science of chemistry to make innovative products and services that 



make people's lives better, healthier and safer. ACC is committed to improved environmental, health and 



safety performance through Responsible Care®, common sense advocacy designed to address major 



public policy issues, and health and environmental research and product testing. The business of 



chemistry is a $720 billion enterprise and a key element of the nation's economy. It is one of the nation’s 



largest exporters, accounting for ten cents out of every dollar in U.S. exports. Chemistry companies are 



among the largest investors in research and development. Safety and security have always been primary 



concerns of ACC members, and they have intensified their efforts, working closely with government 



agencies to improve security and to defend against threats to the nation’s critical infrastructure. 











2 
 



that “there are many areas that need more consideration.”
2
 For example, in regards to the 



reference concentration (RfC), the Panel recommends consideration of other exposure metrics, 



consideration of other models, including a more thoughtful approach to model selection, as well 



as a sensitivity analysis of additional exposure metrics.  Similarly, for the cancer endpoint, the 



Panel suggests further justification and more support for the use of the statistical exposure-



response analysis, including further evaluation of time dependence and model uncertainty, as 



well as more consideration of the literature on other amphiboles as EPA makes its model 



selection for dose-response assessment.
3
   



To address the Panel’s recommendations, EPA’s IRIS office should explore and include a 



discussion of alternative modeling approaches that could have a significant impact on the final 



RfC and Inhalation Unit Risk value (IUR).  In fact, until the analyses are conducted, and 



available for review, it is impossible to know what impact they will have.  While it is unfortunate 



EPA has not extensively included consideration of such alternatives and robust analysis in the 



current draft LAA IRIS assessment, such analyses will greatly improve the scientific support for 



and utility of a final LAA IRIS assessment.   



Therefore, after conducting these new analyses, EPA should solicit public comment and subject 



the revised draft LAA IRIS assessment to further peer review. This is analogous to a scientific 



manuscript that has been accepted, subject to revision, where the peer reviewers’ decision for 



acceptance is predicated upon expanded or additional data analyses necessary to inform the final 



conclusions.  Following the author’s revisions, the revised manuscript is sent back to the original 



peer reviewers for their evaluation to ensure that the requested expanded or additional analyses 



have been made and the required major revisions have been fully and adequately incorporated.   



Dr. Kenneth Olden, the newly appointed Director of EPA’s National Center of Environmental 



Assessment (NCEA), recently addressed the National Academy of Sciences (NAS) committee 



tasked with reviewing the IRIS program, and emphasized that openness and transparency will be 



a hallmark of his tenure at NCEA.
4
  Simply put, there is far too much additional analysis that 



must be incorporated and considered before EPA can finalize the LAA assessment.  The public 



should have the opportunity to review and comment on these new analyses, and their 



implications, before the assessment is made final. 



It is critically important that in its report to the EPA Administrator, the SAB Panel recommend 



that EPA move expeditiously to revise the draft LAA IRIS assessment, seek public comment, 



and then re-submit the revised draft to the SAB Panel for further review.  In addition, the public 



                                                           
2
 See the SAB Aug 30, 2012 draft report at page 1 which states: “However, there are many areas that need 



more consideration, and we provide recommendations to further enhance the clarity and strengthen the 



scientific basis of the analyses.” 
3
 See the SAB Aug 30, 2012 draft report for specific and more detailed recommendations. 



4
 On September 17, 2012, Dr. Ken Olden addressed the NAS panel reviewing the IRIS process. He spoke 



of a “new day” at NCEA and the hallmark would be “openness and transparency.” 
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should be given an opportunity to provide input on additional charge questions the expert 



reviewers should address.  



All Panelist Opinions Must Be Presented 



The draft SAB report cursorily mentions that one panel member, Dr. Ferson, did not concur with 



the draft SAB report. However, nothing further is presented regarding his opinions or why he did 



not concur. A formal statement of Dr. Ferson’s concerns and scientific judgments should be 



presented as part of the final SAB report.  Additionally, as EPA works to revise the assessment, 



the opinions of all panelists, including those that did not concur, should be considered and 



addressed. 



Thank you for considering our comments.  Please do not hesitate to contact me if you have any 



questions regarding this submission.  I can be reached by phone at (202) 249-6717 or by e-mail 



at David_Fischer@americanchemistry.com.  



Sincerely, 



David Fischer 
 



David B. Fischer, M.P.H., J.D 



Senior Director 



 













From: Ethier, Karen E.
To: Angela Nugent/DC/USEPA/US@EPA
Subject: RE: Comments to the SAB for teleconference on 9/25/2012
Date: 09/25/2012 01:54 PM


Dr. Nugent,
 
I have joined the teleconference.
 
Best regards,
Karen
 


From: Angela Nugent [mailto:Nugent.Angela@epamail.epa.gov] 
Sent: Wednesday, September 19, 2012 8:16 AM
To: Ethier, Karen E.
Subject: Re: Comments to the SAB for teleconference on 9/25/2012
 


Dear Ms. Ethier,


I have listed you as a speaker to provide oral comments (three minutes in length) at the September 25, 2012, quality review teleconference of the
chartered SAB and will provide your written materials to members of the Board. After your remarks, please be prepared to address any clarifying or
follow-up questions the members of the chartered SAB may have about your oral comments,


Also, please send me an email on September 25th confirming that you have accessed the teleconference, once you is on the line and please use a
hand set (rather than a speakerphone) to ensure the best audibility for participants on the call.


The call-in number for will be:


866-299-3188, access code 343-9981 and press the # sign


The agenda and meeting materials will be posted on the SAB web page devoted to that teleconference. To access the agenda and materials for
the call, please use the calendar link on the SAB Web site (www.epa.gov/sab) to navigate to the web pages dedicated to the September 25, 2012
meeting or use the direct link provided below:


http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-
09-25 


Kind regards,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098 Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


"Ethier, Karen E." ---09/18/2012 09:22:52 PM---Dear Dr. Nugent,


From: "Ethier, Karen E." <Karen.E.Ethier@grace.com>
To: Angela Nugent/DC/USEPA/US@EPA
Cc: "Duff, Lydia" <Lydia.Duff@grace.com>, "Pamela D. Marks" <PMarks@bdlaw.com>
Date: 09/18/2012 09:22 PM
Subject: Comments to the SAB for teleconference on 9/25/2012


Dear Dr. Nugent, 



mailto:Karen.E.Ethier@grace.com

mailto:Angela Nugent/DC/USEPA/US@EPA

http://www.epa.gov/sab

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25

http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f0103cec9075a39085257a340005585a!OpenDocument&Date=2012-09-25
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Attached to this email please find comments to the chartered Science Advisory Board for its teleconference on September 25, 2012 pertaining to the
SAB draft review report on EPA’s Toxicological Review of Libby Amphibole Asbestos. I would appreciate your distributing these comments and
attachments to all members of the chartered SAB for their consideration. 


Also, I request time for Grace to make an oral presentation at the public SAB teleconference, and I would appreciate instructions on how to
participate. 


Thank you for your time and attention to this submittal. 


Sincerely,
Karen Ethier


Karen E. Ethier
Vice President, Global Environment Health and Safety
WR Grace
62 Whittemore Avenue
Cambridge MA 02140


w: 617-498-4852 (Cambridge)
w: 410-531-4385 (Columbia)
m: 617-899-3167
[attachment "Nugent Letter 9-18-2012final.pdf" deleted by Angela Nugent/DC/USEPA/US]








From: Angela Nugent
To: Agnes Kane; Diana-M Wong
Subject: Update on member comments on the draft Libby report
Date: 09/21/2012 09:32 AM
Attachments: Libby Compilation-09.21.12.doc


Agnes and Libby,


We are still waiting for most members' comments, but here's a compilation of what
I've received to date.


Best,
Angela
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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Preliminary Comments from Members of the Chartered SAB on the SAB Draft Report Review (August 30, 2012) of EPA’s Draft Assessment entitled Toxicological Review of Libby Amphibole Asbestos (August 2011)


List of comments received


2Comments from lead reviewers




2Comments from Dr. Thomas Burke




3Comments from Dr. Michael Dourson




6Comments from Dr. Gina Solomon




7Comments from Dr. Daniel Stram




12Comments from Dr. Peter Thorne




16Comments from Dr. John Vena.




18Comments from other SAB Members




18Comments from Dr. Joseph Arvai




19Comments from Dr. Terry Daniel




20Comments from Dr. George Daston




22Comments from Dr. David Dzombak




24Comments from Dr. Bernd Kahn




25Comments from Dr. James Mihelcic




26Comments from








Comments from lead reviewers



Comments from Dr. Thomas Burke


Comments from Dr. Michael Dourson


1. Were the charge questions adequately addressed? 



I agree that the charge questions were adequately addressed for the most part.  The following points, however, should be reconsidered by the panel:



Page: 18, line 42.  The panel’s suggestion to combine effects does not seem unreasonable, but combining outcomes also means combining background incidences.  Do we know such backgrounds for other endpoints?  For example, an assumption of 1% incidence each for all 3 endpoints, which would be consistent with EPA's assumption for 1% for 1 endpoint (LPTs), may not be appropriate.


Page: 21, line 19.  I would be more comfortable with the panel's conclusion, if it requested EPA to conducted a more formal MOA-key event analysis using its current guidance (EPA, 2005) and that of the International Programme on Chemical Safety (IPCS), developed in part by EPA senior staff (numerous publication here). We appear to have sufficient understanding of asbestos to analyze several possible MOAs, including direct mutagenesis, formation of reactive oxygen species, immune suppression, inhibition of spindle formation, and regenerative regrowth due to cell necrosis. Key events for these various MOAs should be sought and analyzed within the established frameworks that others are now routinely using. Carcinogenesis from foreign body implants, a well-known phenomenon, should also be explored. The physical characteristics of LAA and the type and timing of tumor appearance are also highly relevant in the determination of MOA, as per EPA (2005) guidelines. Such a formal MOA analysis would be preferred, I should think, to statements that the mechanisms by which LAA produces malignancy and fibrosis are complex and likely multifactorial.



Page: 24, line 12.  EPA (2005) cancer guidelines specifically caution against asking for a "mechanism of action" for cancer evaluations. Rather EPA guidance dictates use of the Mode of Action (MOA) concept.  Thus, the relevant question for the panel should be: are the data sufficient to determine one or more MOAs, or can the available data be used to exclude one of more MOAs. This is why a more formal MOA analysis would be helpful, as per the previous comment.



Page: 26, line 38.  The panel's thoughts here are spot on. In addition to the visual fit, one of EPA's criteria suggested by the panel, EPA also has 3 additional criteria for BMD model selection.  These are a model’s p-value (where models with values of greater than 0.1 are selected), scaled residuals in the area of the BMCL (where models with absolute values of 2 or less are selected) and the ratio of BMC to BMCL (where models with lower values are selected). These criteria should be similarly analyzed.



Page: 27, line 8.  This is yet another good suggestion by the panel, and if taken up, would then necessitate some consideration for reducing the default uncertainty factor of 10-fold for within human variability.  This is because this uncertainty factor accounts for human variability as does reduction in the Benchmark Response (BMR) used to determine the point of departure.



Page: 31, line 24.  I do not understand the panel’s comment here, probably because I do not understand epidemiology terms. The terminology that EPA uses for this conversion, "fibers/cc-year," can be interpreted as "fibers per cc per year," similar to the commonly used toxicological term "mg/kg-day" which is interpreted as "mg per kg per day." Is "fibers per cc per year" what is meant? If not, what does the term mean?



Clarification of this terminology is important since one either then divides or multiplies by 60 or 70 years, or uses an uncertainty factor to adjust for partial lifetime exposures.



Page: 32, line 29.  I would be more comfortable with the panel's conclusion, if it could convinced me that some other effect might occur up to 10-fold lower than the BMCL of the chosen critical effect of LPT.  This evidence might be theoretical (e.g., expected asbestos distribution and accumulation in another organ) or actual (e.g., community data indicate more immune suppression occurring than lung effects). Since the lung is already known to be impacted early in the pathogenic process by this lung-accumulating chemical---correct?--- the evidence for another, more sensitive effect, should be compelling. EPA’s justifications for this factor are not inappropriate scientific speculations, but the choice of 10-fold does not followed EPA (2002) guidance, nor practice. For example, lack of chronic duration is not an appropriate justification for the database uncertainty factor, as the SAB panel correctly points out. This uncertainty is addressed in the factor for subchronic to chronic where EPA has judged that a value of 1-fold is appropriate.



Page: 34, line 20.  I only scanned the EPA text, but is the panel stating that EPA has only one study from which to select in order to determine the RfC?  Or is it that multiple studies exist and only 1 has been selected?  If it is the former, then do the recently published studies on two other cohorts, suggested by the panel for EPA to consider, obviate this concern?  If it is the latter, this is the current practice by risk assessors everywhere.


2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report? 



I would value an enhancement to the Administrator’s letter on page 2, line 8, along the lines of requesting a more formal MOA analysis using EPA current guidance and that of the International Programme on Chemical Safety (IPCS).  The specific text to be enhanced is:



· The SAB agrees that the weight of evidence for LAA supports the descriptor “Carcinogenic to Humans by the Inhalation Route” in accordance with EPA’s Guidelines for Carcinogen Risk Assessment. The SAB views the mode of carcinogenic action of LAA as complex, and therefore the default linear extrapolation at low doses is appropriate. 



3. Is the draft report clear and logical? 



I agree that the draft report is clear and logical.  The following items might be seen as enhancements:



Page: 2, line 9.  It appears that several of the expert public comments disagree with this judgment of the critical effect as Localized Pleural Thickening (LPT). What is the panel's response, for example, to the comments of Dr. Moolgavkar on this topic?


Page: 11, line 33.  Do the "numerous publications on the mode of action of other amphiboles" suggest to the panel that the formation of reactive oxygen species, immune suppression, and/or inhibition of spindle formation are likely Modes of Action (MOA) for the development of lung tumors or mesothelioma?  If so, how likely are these MOAs to be operating with Libby Amphibole asbestos (LAA)?



Page: 17, line 31.  An assumption was made by EPA for background incidence of LPTs of 1%, I believe. Does the panel recommend that EPA obtain a better estimate of background for this group, perhaps from hospital data in this area?



Page: 17, line 43.  The panel raises another good point here. The modeling of LPTs from the Marysville cohort should be consistent with modeling of LPTs from other cohorts that might have less accuracy or exposure precision.  Has EPA done this?  If not, is the panel recommending that it does?


Page: 18, line 27.  Does this paragraph represent the panel's response to public comments of Dr. Moolgavkar regarding LPTs as the critical effect for RfC development? If so, please acknowledge these comments. If not, what is the panel's response?


Page: 20, line 7.  The panel’s description of in vitro assays would enhance EPA's text on MOA analysis. Does the panel feel, however, that similar in vitro assays from other asbestos forms can shed insight with LAA? The MOA for cancer does not appear to be mutagenic, both from the available in vitro data on LAA, and from LAA's physical characteristics. An analysis of this mutagenic MOA as per EPA or IPCS guidelines would likely yield a negative finding, suggesting another, or multiple other, MOA.  This points again to the request for a more formal MOA analysis.



4. Are the conclusions drawn or recommendations provided supported by the body of the draft report? 


With the considerations of suggestions made in this review, and those of other SAB reviewers, this report will be a very important, and scientific credible response to a pressing Agency problem.  Public health will be well served when EPA’s report is revised.



Comments from Dr. Gina Solomon


Comments from Dr. Daniel Stram


1. Were the charge questions adequately answered?



Overall the report appears to be very thorough, although most of this is well out of my field of expertise.  I have focused most of my review on those parts where I could contribute something useful; such as the implications of the risk analysis models chosen by EPA. In some cases more useful and insightful comments on the draft assessment could have been made. 


In discussion of the clarity of the mineralogy, it is indicated that section 2.2 "needs significant modification". Right now there is only one sentence provided that indicates what the reviewers are pointing to in general terms, after that there several very specific suggestions about terminology and model formula, but this wouldn’t seem to add up to "significant modification" ; This recommendation should be expanded on. 



Selection of localized pleural thickening in humans as the critical effect for RfC. The reviewers agree with the EPA that LPT is the correct endpoint. Is LPT simply a convenient effect because it was available, associated with lung function, and not confounded by smoking? Ideally would LPT be used instead of lung function or other measurements if smoking was not a confounding factor? Is lung function loss due to fiber exposure in non-smokers highly associated with LPT or are there many non-smokers with exposure-related loss of lung function but not LPT? If the former then I would feel more comfortable with LPT. Are there other measurements or outcomes that would be used, if available, and if not confounded by smoking? The review recommends on page 18 (lines 19-25) that a further literature review should be provided in support of the choice of LPT. Is there any likelihood that such a review would not support the choice of LPT? I.e. is this recommendation simply given for the sake of completeness of the report, or is there uncertainty about the usefulness of LPT in the mind of the reviewers? This needs clarification 



On page 20 lines 7-22 a "wish list" of additional in vitro assays is discussed, is this really relevant to the review of this report? If there are important studies that have not been evaluated in the EPA report this is be one thing, but if they have not been done would it be worth waiting for this report until such work is performed? 



The discussion of charge questions (page 20 line 24-page page 21-line 36) concerning the overall weight of evidence for carcinogenicity of LAA (despite the limited direct evidence) as well as the lack of clear mode of action (and hence default linear dose response) seems convincing and logical. 



Critical endpoint and study selection for IUR determination: The review comments on the choice of lung cancer and mesothelioma mortality as the appropriate endpoints for derivation of the IUR as "clearly appropriate" and "are scientifically supported and clearly described". While I am in agreement with these statements it would make sense to indicate whether other cancer effects have been hypothesized and if there is any epidemiological evidence of a relationship with other cancers. It is unclear for example (page 23 lines 8-11) whether the reviewers are recommending that the assessment include laryngeal or ovarian cancer in any analyses.



The review notes the potential problems with death certificates for ascertainment of these endpoints and the likelihood that mesothelioma in particular may be undercounted. Based on typical times to death from diagnosis the number of incident cases of lung cancer that would have gone uncounted (as of end of follow-up) should be small although this is not directly discussed. 



The reviewers indicate that effects of LAA on mesothelioma (and the IUR) might be undercounted for two reasons, the first is problems with diagnosis (especially in the past) and the second is that follow-up times are not as long as the 60 or more years detected in other studies. Since an absolute increase in risk to 1% is used in the definition for the IUR of mesothelioma the first cause of undercount is valid. However the effect of limited follow-up on the IUR) is a bit more complicated. The models used to estimate excess involve estimation of excess risk at various ages and will do extrapolation based on the type of model used. The extrapolation to older ages or times since exposure is inherently variable but it is not clear that an underestimate of the effects of lifetime exposure is necessarily expected. 



The reviewers agree with the EPA assessment's choice of the Libby cohort for IUR determination. The statement that "additional follow-up of both the occupationally and environmentally exposed populations would be helpful" appears. The intent of this is not clear. Is this simply a suggestion for future research or is there follow-up data available now that could be included in the assessment? Presumably this is a suggestion for future work, but this should be clarified. The review suggests that other LAA-exposed cohorts be summarized (page 23 lines 25-27) in a summary set of tables or figures. It would seem reasonable to include some information about other asbestos-exposed cohorts (for comparison's sake) as well.



Exposure response modeling for RfC determination


I think there is some lack of clarity in the discussion by the reviewers of exposure response modeling, but this is mainly because of lack of clarity in the EPA assessment concerning the models that are used particularly the analysis of the full Marysville dataset with exposures from 1957. 



For the post-1972 analysis the EPA assessment focuses on models with plateau effects of the general form



P(LPT=1) = bkg+(Plateau-bkg) f(x) 



where x is cumulative dose and f(x) is monotonic ranging from 0 and 1 (e.g. of logistic, or normal CDF form etc.,) and various transformations of dose (log unlogged, etc ) are considered. The main model used is the Michaelis-Menten (M-M) model  with f(x)=x/(exp(-a)+x).  This model has a slope equal to [plateau-bkg]*exp(a) at zero dose and a slope of zero at x=infinity (e.g. is non-linear). The parameter a thus parameterizes the (starting) slope (change in probability per unit dose) in the model.  In order to keep this same general form of model in the analysis of the full cohort the EPA assessment makes the plateau parameter a function of time since first exposure.   One can speculate about what is really going on in these data; it seems likely that this change is used to model the observation that there is little or no effect of age for the unexposed but a very large effect of age in the heavily exposed and a lesser effect of age in the less heavily exposed. This is my interpretation of Figure E-3 of the EPA assessment based on the assumption that most exposures start at around the same age. 



When TSFE is used to modify the plateau then since the TSFE is always zero for the unexposed, there is no age dependency in the unexposed (and the strength of the age effect increases with dose).  Thus the EPA assessment, by using TSFE as a modifier of the M-M plateau, incorporates this feature directly into the model. 



Choosing (as in the EPA assessment) TSFE as a modifier is very awkward however, since intensity of the first exposure is not considered, a small first exposure near zero starts the TSFE "clock" as much as a large first exposure. Generally also it is harder to think about the predictions that are being made about models that include TSFE compared to ones that simply include age dependencies, and TSFE  should only be used for a good reason.



There are several other, simpler, ways to modify the M-M model to include this general form of age dependency by only including age at exam (and not TSFE) in the model. For example if the plateau is made a function of age, such as logistic i.e. 





P(LPT=1) = bkg +[expit(c+d*age)-bkg][x/(exp(-a)+x)]



then there will be no age dependency if x, is 0 and a monotonic increase in the age dependency (parameters c and d) as x increases. Another alternative is to make the parameter a a function of age. This would increase the rate (in dose) at which the plateau is reached with age, but not allow for higher plateaus for older ages. However if one set the plateau to one (or to a value closer to one) then over the range of actual doses the basic phenomenon (of larger age effects in the more heavily exposed) would still be exhibited by the  model.  



The review committee suggested using residence time weighted (RTW) dose as a possible alternative to TSFE, i.e. replacing cumulative dose x with RTW dose in the M-M model.  This makes sense as well, again the plateau would have to be increased (which is also a suggestion of the reviewers) so that this model would fit the full dataset. Any of these changes would give a more easily interpretable model and the fit of such simpler models could be explored. 


Overall a clearer discussion by the reviewers of the practical implications involved in using either TSFE, age, or RTW dose, and in particular the age effects that are being implied, would be helpful. 



It is not clear from the EPA assessment why these age effects (TSFE) effects do not seem to be present in the post-1972 data. This may be a power issue (due to smaller number of events or a smaller range in age at time of examination in the post 1972 cohort compared to the full) 



2. Are there any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report?



I did not identify technical errors as such. Some clarifications of use of models for IUR and RfC are described above but in general I find that the text provided is accurately technically (to the extent that I could judge) 



3. Is the draft report clear and logical?



The draft report is structured according to the charge questions and provides answers to each one in turn. Overall the report reads well throughout



4. Are the conclusions drawn or recommendations provided supported in the body of the draft report?



I am in agreement with the recommendations that I was able to evaluate. For example I agree with the reviewers that the modeling procedure described is generally valid scientifically but should be enhanced in the ways suggested by the committee, for example by including graphical depictions of the data. The committee suggests using the dichotomous Hill model which differs from the M-M model in that cumulative dose x is replaced with a power of cumulative dose (xb) with b estimated from the data. It is not clear to me that this added complication (of estimating b) provides very much flexibility.  The comments of the reviewers (page 27 lines 1-3) that the benefits of this model is that


"…, the dichotomous Hill model is attractive because it allows estimation of an exposure slope parameter, allowing the exposure effect to scale as covariates are added, the exposure metric changed, or the plateau fixed."


Is not very clear to me that these are really very helpful. The M-M model is a special case of the Hill model and unless power transformations of dose are really needed to model the shape of the exposure response I would prefer the M-M model as easier to interpret. To me a change in the power b parameter as covariates are added to the model complicates the interpretation of the effect of those covariates.  Later on (page 28 lines 12-150 it is said that using the dichotomous Hill model allows a slope parameter to be estimated. But the same is true for the M-M model, since the parameter a is estimated from the data.   I do agree with the committee that a fixed plateau is preferable; I wonder in fact whether a plateau different than 1 (see above) is really desirable or preferable. 


I agree completely with the reviewers that the choice of a 10 percent extra risk as the benchmark criteria (BMR) needs further justification: This is an absolute risk, not a relative risk, so that this is a much larger risk benchmark than implied by a 1 or even 10 percent increase in relative risk for an outcome that is moderately rare among the unexposed. 



The suggestions made in 3.2.5.4 (page 29) regarding covariates are generally good, however, the effects of covariates in the data from Marysville seem to be very limited; with only smoking (not generally thought of as a cause of LPT) being anywhere close to statistical significance. I would recommend focusing only on smoking. In contradiction to the reviewers (and the report) I don't think that the BMCL most directly applicable to all members of the population is the one derived from a model without covariates such as smoking. Since smokers predominate in the Marysville data the Marysville BMCL using no covariate adjustment would reflect smokers risks not the population as a whole. Calculating BMCLs for smokers and BMCLs for nonsmokers and then weighting by the proportion of smokers and nonsmokers in the population would be the approach that would give the best estimate for the BMCL for the entire population. 



I don't like the idea (same section) of estimating a risk score (for non-exposure related variables) and then using this as a single adjustment variable in the later modeling. As a general regression method it doesn't seem correct first fit a model with variables A and B in the model, then make a risk score for A and B combined and putting in the risk score when fitting variable C. This does not estimate the joint effects of A, B, and C properly (compared to putting each of A, B, and C in the model). The reviewers should further justify the approach. The idea of producing separate estimates of the BMCLs for subgroups defined by covariates is reasonable (although I think the only needed covariate is probably smoking), but this can be done from the results of the full model (exposure and non-exposure covariates). 



The comments on page 30 on requiring EPA to examine alternative approaches to including the TSFE in modeling are reasonable, however I think the committee should go further and recommend examining other age-related variables as well as TSFE and RTW dose. The EPA should certainly examine age at exam as a modifier of the plateau and/or of the "slope" parameter a (after increasing the plateau)  for example. Age at initial exposure (rather than TSFE) should also be considered as a modifier of the plateaus and "slopes" in the M-M model. TSFE and Age at initial exposure are somewhat difficult to interpret for extended exposures, so I think the main question is whether RTW weighted dose models are helpful compared with models that just use age at examination as a modifier (discussion above). If age is very important (which seems clear in the full cohort data) then the benchmarks derived from the full cohort need to be based on specific (presumably advanced) ages, where the dose response appears to be the strongest.


Exposure-dependent sampling. The reviewers (page 30-31) indicate that "The exposure dependent censoring discussion is based upon results from Rohs et al (2008) that inappropriately separated non-deceased non-participants from the remaining non-participants. Once all non-participants are combined there is no evidence of exposure-dependent censoring".  These comments should be expanded. My reading of the Rohs et al article is that individuals with higher exposure (those hired before 1973) are more likely to participate than those hired after. Why is this not "exposure dependent sampling". In general exposure dependent sampling shouldn't bias regression results by themselves. Of much greater concern is differential sampling, i.e. sampling dependent upon the outcomes being analyzed. Exposure dependent sampling will bias some comparisons such as the risk in the upper and lower quantiles of exposure since the quantiles will not be the same in the sample as in the population as a whole. However this type of effect doesn't seem to be extremely important for the purposes that EPA is making of these data.


Comments from Dr. Peter Thorne


1. Were the charge questions adequately addressed?



· There were 23 questions posed including 2 general charge questions and 21 specific questions, many with multiple parts. All 23 charge questions were adequately addressed. The answers to these questions make up 32 pages of the Draft Assessment. This extensive, deliberative and carefully written SAB Draft Report states that the SAB agrees with the overall conclusion that the weight of evidence for LAA supports the descriptor ‘carcinogenic to humans by the inhalation route’ based mostly on occupational epidemiology reinforced by animal studies, while the evidence to identify a mode of carcinogenic action for LAA is weak. The Report identifies many areas for further consideration to strengthen the scientific basis for the LAA risk assessment and these are outlined and justified in some detail. The draft report also offers constructive suggestions to improve the clarity of the document. Importantly, the SAB Draft Report provides significant input to the process for development and justification of toxicity values for the IRIS database including the chronic inhalation reference concentration (RfC) and the Inhalation Unit Risk (IUR). The SAB Draft Report supports use of radiological evidence of localized pleural thickening (LPT) as the proper adverse effect for deriving the RfC citing its specificity and lack of confounding by smoking history. This is clearly described and well justified. Many concerns are raised (on pages 4 to 5) about exposure modeling in the Marysville, Ohio plant cohort dataset. Issues raised appear justified and are adequately explained, many can be addressed by straightforward evaluation of the raw data, testing alternative model assumptions and further description of decision criteria for model selection.



2. Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?



The report is carefully written and extremely thorough. There are several issues that should be discussed by the SAB.


· (top of page 4): The SAB Draft Report recommends that studies be undertaken to elucidate physiological pathways to enhance the understanding of the carcinogenic mechanisms of LAA suggesting, among others, animal inhalation studies with LAA. Since the weight of evidence is sufficient to label LAA as a known human carcinogen, and inhalation studies have been done using tremolite, I question whether such studies would add to the risk assessment enough to justify their cost. In my opinion the SAB Draft Report does not establish a compelling rationale for such a study.



· (page 6, lines 6-9; page 31, lines 24-28; page 34, line 18): Perhaps I don’t thoroughly understand this issue. It would help the reader to provide the rationale for using a 70 yr lifetime instead of a 60 yr + 10 yr lagged exposure. What is meant by “given that the exposure metric is arbitrarily related to the prevalence data….”? 



· (page 9, lines 23-27; page 15, lines 28-40; page 34, lines 34-40; pages 42-43, lines 31-41 and 1-3): Since PCM resolution is low compared to TEM an equivalent method would appear to involve exclusion of amphibole fibers below a defined diameter and length. Presumably this would be used to adjust older PCM data to estimate total LAA exposure based on applying a multiplier derived from modern TEM methods. However, this would only be valid under the assumption that changes in production techniques, ventilation controls, or materials handling have not changed since the time the PCM-based exposure assessments were performed. This further requires that the particle size distribution of LAA fibers in air have remained the same. The development of such a retro method is recommended for EPA study and is also highlighted on page 42-43 as a long-term research need. However, the value of this for the LAA risk assessment is not stated. Nor is there a description of how such data would be applied to the exposure data in this cohort. This is described in four sections of the Draft Report which seems excessive, yet it is not convincing (at least not to me).



· (page 15, line 43): “resolution” should replace “magnification” as the descriptor for the improvement of electron microscopy over phase contrast microscopy.



3. Is the draft report clear and logical?



The draft report is clear in most sections and flows logically. There are a few areas where the clarity could be further enhanced.



· The executive summary captures the essential content and issues in the narrative response to the questions posed. However, at 9 pages, the Executive Summary seems too long. The discussion of modeling issues in the Executive Summary could be shortened as these issues are thoroughly described in the body of the report.



· (page 6, lines 19-23): The SAB recommends the addition of human data from community LAA exposures around an expansion plant in Minnesota and data from cohort studies of other amphiboles. This suggestion, if acted on, negates the suggestion on page 6, lines 41-42 to include an additional uncertainty factor for using a single study. This should be pointed out.



· (page 8, line 24-26; page 38, line 8-12): What is the evidence to support negative confounding of COPD and asbestos exposure? This should be explained (or deleted if there is none).



· (page 9, line 12-13; page 22, lines 30-33): Regarding the recommendation to calculate an SMR for the Libby Cohort based on Montana and U.S. data - why is this recommended and how would this be used in the risk assessment?  For this cancer risk assessment, the major cohorts are identified as the Libby Workers, the ATSDR community study, and the Marysville, Ohio plant. The primary basis for the cancer risk assessment is the Libby Workers cohort (N=991 total and N=285 with exposure data). This cohort establishes the IUR based on lung cancer and mesothelioma. The Marysville plant is used in the non-cancer risk assessment to establish an LPT-based RfC (N=434 total with N=118 employed after 1972 with exposure and x-ray data). There is also discussion of the ATSDR Libby, MT community study (N=7307) but little is mentioned about that in the SAB Draft Report.



· (page 11, lines 17-19): “… that appears to offer nothing new, with no detailed exposure information and an exposed population, respectively.” The meaning of this sentences in unclear.



· (page 11, lines 32-36): The suggestion to consider human and animal data on other amphiboles for information on mode of action and model selection is appropriate and points out a deficiency in the document. The fact that LAA is 6% tremolite also supports this. Is there anything to be learned from comparison of the physicochemical characteristics and in vitro activities of richterite and winchite  to tremolite?



· (page 25, lines 17-32): Regarding use of geometric mean (GM) vs. arithmetic mean (AM) vs. minimum variance unbiased estimation (MVUE): The SAB Draft Report states that use of the GM imparts a bias in that it decreases the significance of the highest exposures. If the industry targeted the “most exposed” workers for sampling, their use of arithmetic mean or MVUE would overestimate the exposure of average workers. Since there is apparently no information on the intent and design of the workplace exposure assessment, it is unclear how it can be determined which measure of central tendency best represents the true distribution of exposures.



· (pages 27-28): Regarding alternative modeling approaches to derive a point of departure (POD) for derivation of the RfC. This very thorough set of recommendations regarding derivation of the RfC should help EPA develop a defensible RfC value. The suggestion to use residence time weighting seems like a good idea (page 28, line 9). The rationale for using time since first exposure (TSFE) as a covariate versus date of first exposure is that earlier exposures are likely to have been higher than more recent exposures and TSFE doesn’t necessarily capture the earlier exposures. However, since neither TSFE nor date of first exposure are metrics of exposure duration it makes more sense to apply residence time weighting. An important question is are there data available for LAA to facilitate assigning meaningful weighting to the exposures?



· (page 35, lines 5-6): “Use TEM to identify and count asbestos fibers longer than 5, 10, and 20 um in air samples for RfC purposes. The Report should state to what air samples this refers. It was not clear if there are any air samples available to carry out this recommendation.



· (page 36, line 1-4): This statement sounds pejorative? I suggest that it be softened.



· (page 36, lines 9-22; page 37, lines 15-16): This is an excellent point. SAB should have a specific recommendation on what to do to address left censoring as an alternative to midpoint substitution. Options include use of Monte Carlo methods, Tobit models or some other imputation method).



· There were some minor typos I noticed:



page 26, line 24: “asTroy” should read “as Troy”



page 35, line 17: insert a line between paragraphs



page 42, line 5: “p > 0.1” should read “p < 0.1”



page 42, lines 7-8: “for the estimating” should read “for estimating”


4. Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Yes, the draft report does an excellent job of explaining the basis for the conclusions and recommendations. A few instances where this is not the case are discussed above. 



Dr. Scott Ferson is listed as not concurring with the Draft Report. Will he be preparing a minority report or is there need for a statement as to why he chose not to concur?


Comments from Dr. John Vena.


1. Were the original charge questions to SAB Standing or Ad Hoc Committees adequately addressed? 



I extend my compliments to the Panel for the comprehensiveness and thoroughness of their review. The review is exceptional in content and format. Explicit recommendations are made after very well written responses to the questions, thoughtful critique of document and justification for the recommendations that follow. In my opinion the two general charge questions and the specific charge questions on mineralogy, Toxicokinetics, Noncancer health effects, carcinogenicity of Libby amphibole asbestos, and inhalation reference concentration, and inhalation unit risk were very effectively answered.  It is noteworthy that they developed well articulated responses and complemented them with very detailed feedback with superb comments and recommendations. The long-term research needs were well done. See below for specific comments and a few corrections.


2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt with in the Committee’s report? 



None that I can tell based on my expertise.



3. Is the Committee’s report clear and logical? 



The cover letter is concise and the text very effectively highlights the major recommendations. The letter captures the sentiments of the full review report. A few minor points on cover letter:



Page 1 around line 30 Add a bullet on the strong recommendation in the section on fiber toxicokinetics (pages 1 and 16). 



Page 1 line 45. I recommend stating specifically what the guideline for epidemiologic data is.



Page 2 line 6 if reevaluate the default what does the panel recommend as substitute?



Page 2 lines 32-34 states the recommendation to consider epidemiologic studies of other amphiboles for model selection, may be helpful to state why. Also this recommendation is not in the executive summary as far as I could tell but is clearly stated and justified on page11, section 3.1.1.



The executive summary is well done and provides an excellent overview of answers to charge questions and recommendations.



Page 3 lines 21-25. Upper part of paragraph agrees with selection of the Libby cohort. Seems awkward that the limitations are stated here and suggest deleting the lines.



Page 7 line 29 Why would other “models might have provided very different estimates of risk that are not discussed” This is not clear and should be rewritten and explained.



Page 7 lines 34-36 this recommendation seems reasonable but would it change the outcome? Is this done in all other IRSI documents? 



Page 20 line 33 add “and mortality” after “incidence”??



4. Are the conclusions drawn or recommendations provided supported by the body of the Committee’s report? 


Yes. In my opinion the report is very well written and comprehensive in responses to the charge questions.


Comments from other SAB Members


Comments from Dr. Joseph Arvai



General comments:


I appreciate that a great deal of work went into this report.  Even though this is not my area, I found the report to be well written and easy to follow. 


1) Were the charge questions to the committee adequately addressed?



Yes. 


2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?



To the best of my knowledge, no.



3) Is the draft report clear and logical?



The draft report is very clearly written, and it is quite methodically argued.  



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?


As far as I can tell, yes.


Comments from Dr. Terry Daniel



The review is impressive for its technical level and for having many detailed technical suggestions/recommendations.  Indeed, one gets the impression that the authors of the EPA report did not do a very good job, though there is no such direct judgment leveled in the review.  I assume that the level and intensity of technical detail is appropriate to a review of an IRIS assessment document, but I am also concerned that the asbestos assessment has been going on for some time and I assume there is some urgency for getting the assessment completed.  Based on this SAB review, the EPA still has quite a bit of work to do before that can happen. 



With regard to the specific QR question:



1. Were the charge questions adequately addressed? 



Yes, and in great detail at a high technical level.



2. Are there are any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report? 



There are no technical errors that this reviewer is competent to notice or comment upon.



3. Is the draft report clear and logical? 



Yes, it is an excellent report in that regard.



4. Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Assuming that the cited literature and technical issues are accepted as correct, there is a clear and substantial basis for the recommendations (perhaps too many of which are represented as “suggestions”).



Comments from Dr. George Daston


We were asked to address four specific questions as part of the quality review.



1. whether the original charge questions to SAB Standing or Ad Hoc Committees were adequately addressed;



2. whether there are any technical errors or omissions in the report or issues that are inadequately dealt with in the Committee’s report;



3. whether the Committee’s report is clear and logical; and



4. whether the conclusions drawn or recommendations provided are supported by the body of the Committee’s report.



Question 1: I believe that all the charge questions were adequately addressed.  



Question 2:  The committee indicates that EPA may have gone against its guidance on benchmark dose analysis in setting a reference concentration for non-cancer health effects.  Specifically, the committee questions the derivation of a 10% response level while guidance suggests that a 1% level may be appropriate for epidemiology data (p. 27, lines 8-14, and in the Executive Summary and cover letter).  It should be noted that an overriding principle of benchmark dose analysis is to derive a benchmark dose (or concentration) that is within the range of the observed data, although it is usually possible to extrapolate a little beyond this range.  The notion in the Agency’s guidance that a 1% level may be more appropriate for epidemiology data is based on the assumption that most responses in human populations would be more in the 1% or less range.  From the data in EPA’s draft assessment, it appears that local pleural thickening was diagnosed at a higher rate than 10% and so that level may be appropriate for benchmark dose analysis and the selection of that risk level would be consistent with the overall guidance of selecting a dose within the observable range.



There are a number of places in the report that call for more animal studies including



· studies to determine how much winchite and richterite contribute to toxicity (p. 19, lines 13-21)



· an inhalation study with LAA to compare its potency with that of tremolite (p. 20, lines 2-5)



· inhalation studies to provide mechanistic and dose-response relationships (p. 42, lies 28-29 and the cover letter)



I am not convinced that any of these recommendations would affect the risk assessment in an important way.  Winchite, richterite and tremolite are all present in LAA; whether the adverse effects are attributable to one, two or all three of the forms is immaterial when the forms are all present together in LAA, and it is LAA that people have been exposed to.  Risk management decisions will be made on what to do about LAA exposure, not on exposure to each of the three forms.  Regarding animal studies to further demonstrate dose-response relationships, this also seems less than essential, because the risk assessment is already based on human exposure-response information.  While data from an animal study would provide more precision in dose-response, this would be balanced by the greater uncertainty in extrapolating the results to humans.  As for mechanistic studies, these would only be helpful in refining the risk assessment if they were to provide enough information to suggest a significantly different model for low-dose extrapolation of risk.  No information is presented in the review as to the nature of the mechanistic studies and how they would change the outcome of the assessment.  



My suggestion is to delete these recommendations from the report unless they can be much better justified.



Question 3: I found the report to be clearly and logically presented.  



Question 4: I found the conclusions of the report to be well documented and supported, with the exception of the two recommendations I note in my response to question 2.



Comments from Dr. David Dzombak



The draft report has provided numerous detailed comments that will strengthen the Draft Assessment.  The report is well organized and well-written, but it is hard to follow the charge questions and how they are addressed.  This can be remedied with relatively minor modification of the report. 


1. Were the charge questions adequately addressed?



Yes, the charge questions are addressed adequately.  The response to the charge questions is systematic in the body of the report (though the numbering of the charge questions is confusing), but in the Letter to the Administrator and in the Executive Summary, the charge questions are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The outline for the Executive Summary follows the outline of the report, but it does not mention the charge questions and it is not clear from reading the Executive Summary how the charge questions are being addressed., i.e., it should follow the responses to the charge questions, in order, as in the report.


2. Are there any technical errors or omissions in the report or issues that are not adequately dealt with in the draft report?



I did not identify any technical errors or omissions in the draft report.  



3. Is the draft report clear and logical?



The draft report is well written and well organized.  It responds to the charge questions adequately and comprehensively. 



As noted above, the response to the charge questions is systematic in the body of the report, but in the Letter to the Administrator and in the Executive Summary, the charge questions are not mentioned.  This needs to be remedied, especially for the Executive Summary.  The outline for the Executive Summary follows the outline of the report, but it does not mention the charge questions and it is not clear from reading the Executive Summary how the charge questions are being addressed., i.e., it should follow the responses to the charge questions, in order, as in the report.


A short-version of each charge question should be given in the ES preceding the summary of the response to the question.  In the Letter to the Administrator, the charge to the panel should at least be given in summary form, and in the paragraphs summarizing the major points there should be some degree of mapping of the major points to components of the charge.  



The absence of sequential numbering of the charge questions and the repetition of charge question numbers is confusing and is a problem.  Perhaps the numbering cannot be modified as that is the way the charge questions were presented to the committee, but I recommend renumbering the charge questions so that each charge question has a unique identifying number.



4. Are the conclusions drawn or recommendations provided supported by the body of the draft report?



The conclusions and recommendations are adequately supported in the body of the report.  However, as noted above, the conclusions and recommendations developed in systematic response to the charge questions in the body of the report need to be mapped to the charge questions in the Letter to the Administrator and in the Executive Summary.  In the Executive Summary, this mapping needs to be systematic as in the report.  The Letter need not have the same structured format, but the relationship of the conclusions and recommendations presented to the charge questions needs to be discussed.



Comments from Dr. Bernd Kahn



The Review of the Draft Assessment of the Toxicological Review of Libby Amphibole Asbestos is extremely well written, clear, and to the point. My response to the four questions are, respectively, yes, no, yes, and yes. I have no suggested changes for the review. Minor typos that I found are:



p.42, p.8: skip line between paragraphs.



p.46, l.44: Delete ‘2009’ repetition.



p. 44-50: Correct variations in reference format; for example, on p.49, l.28, delete periods after journal abbreviation; on p.50, l. 10, delete ‘and’ between authors;; on p.50, l. 17, replace semicolons with commas. 



Comments from Dr. James Mihelcic


1) Were the charge questions to the committee adequately addressed?



Yes




2) Are there any technical errors or omissions or issues that are not adequately dealt with in the draft report?




Yes



3) Is the draft report clear and logical?




The report is well organized, clear, and logical.



4) Are the conclusions drawn or recommendations provided supported by the body of the draft report?



Yes, the conclusions and recommendations stand out, are useful, and are supported by relevant and peer reviewed science.



Comments from 
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